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Make Your Own 


AEROQUIP HOSE anp FITTINGS 


are MATCHED ror | 


GUARANTEED PERFORMANCE 
















@No skill or special training is required to 
assemble Aeroquip Flexible Hose Lines by hand 
in a matter of minutes! YOU CUT COSTS because 
Aeroquip fittings are detachable and may be 
used again and again. YOU REDUCE INVEN- 
TORY because with Aeroquip bulk hose and a 
few fittings you can fill practically all your hose 
line requirements. YOU REDUCE DOWNTIME 
because with Aeroquip on hand, quick hose line 
replacements are available at all times. 












































Cut hose to ; : , : 
length with hacksaw; Oil nipple and inside Screw nipple into Instali fitting on other end; 
screw into socket. of hose liberally. socket and hose. hose line is ready for use. 


\eroqui e 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


SALES OFFICES: BURBANK, CALIF. » DAYTON, OHIO » HAGERSTOWN, MD. « HIGH POINT, N.C. « MIAMI SPRINGS, FLA. 
MINNEAPOLIS, MINN. « PORTLAND, ORE. « WICHITA, KAN. « TORONTO, CANADA 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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Eracting 
CYLINDER 
CONTROL 
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CxHoosE FROM a broad selection of Hanna 





Valves to meet your requirements for 


exacting Air and Hydraulic control. 


Illustrated are but a few of the complete line 
of hand, foot, electric and pilot operated 
valves for directional and speed control. 


They all carry the Hanna nameplate— 


an assurance of extraordinary care in 


design and manufacture—which means 


years of maintenance-free operation. 


Your Hanna sales representative offers 
specialized experience in selecting valve 


tombinations and developing control circuits. 


SEND FOR BULLETIN 


Write today for the new illus- 
trated Hanna Valve Bulletin 
No. 257. 
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%” UNITITE JR. VALVES 


Hanna 4%” Valves control air, oil or water pressures 
up to 500 p.s.i. The control lever requires only 80° 
movement for reversal. Hanna 44” Valves are 4- 
way but can be made 3-way, by plugging one port. 
Three models—column, standard and manifold 
mount—are available. Ideal for tubing and light 
piping. 


ELECTRIC VALVES 


The Hanna 4-way Solenoid Valve is small, compact, 
with low current consumption. It is adaptable to 
straight line piping—capacity is equal to rated pipe 
size. Of balanced spool type, it has a built-in solen- 
oid pilot valve. Piping may be from bottom, sides 
or a combination. Available in 44”, 12”, 34” and 
1” pipe sizes. 





SPEED CONTROL VALVES 


Hanna Flo-Set Valves have micrometer grad- 
uations to assure exacting speed control. 
Available in 4%”, 4%”, 4%” and 34” sizes, they 
are suitable for air, oil or water control, with 
maximum pressure to 250 p.s.i. They may be 
mounted in any position. 


UNITITE VALVES 


Unitite Valves are suitable as either 3-way or 4- 
way valves, operating at air, oil or water pressures 
up to 250 p.s.i. for the #4”, 14”, and 34” sizes... 
up to 150 p.s.i. for the 1” size . . . and up to 100 
p.s.i. for the 14%” size. Three styles—for standard 
mounting, column mounting or manifold mounting 
—are available. 


FOOT OPERATED VALVES 


Available in 34”, 2”, 4” and 1” pipe sizes, Hanna 
Foot Valves are ideal for applications where it is 
desirable to have the operator's hands free for 
handling material. Single-pedal and double-pedal 
models, for pressures up to 250 p.s.i., are available 
for use with double-acting air and hydraulic 
cylinders. 


Ht] Hanna Engineering Works 


HYDRAULIC AND PNEUMATIC EQUIPMENT. .. CYLINDERS... VALVES... RIVETERS 
1741 Elston Avenue, Chicago 22, Illinois 
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) OPEN HEARTH CHARGING MACHINES 











Gains Longer Life, 
Greater Visibility, Safety and 
Simplified Design 


It has been said that for a number of years very few 
improvements have been made in open hearth charging 
machines used in steel mills. Here too a consideration of 
Oilgear Fluid Power equipment led to some valuable 
and important progress. 

The Morgan Engineering Company, a leading manu- 
facturer in the field, decided that much could be gained 
by the use of oil hydraulics and designed its 10-ton 
charging machine accordingly. Morgan uses the follow- 
ing Oilgear Fluid Power equipment: a hydraulic pump 
with a volume of 60 gallons per minute at 1700 psi 
pressure; 2 hydraulic cylinders for the hoist; one cylin- 
der for the peel clamping device; two 4-way control 
valves located near the pump operated in turn by two 
pilot valves in the operator’s cab; and a cam operated 
relief valve on the peel clamping device. 

The company gained the following advantages: on the 
hoist, the conventional large hoist motor with its reduc- 
tion unit is eliminated giving the operator maximum 
visibility and of course surer operation. The hydraulic 
cylinders used eliminate the conventional crank motion 

pused hitherto exclusively. 

The peel clamping device is actuated by one hydraulic 
cylinder, felt to be a definite improvement. It was found 
that hydraulic clamping is adequate by itself and the 
usual locking device was eliminated. More important, 
hydraulic clamping prevents oscillation of the boxes 


MORGAN ENGINEERING 
: APPLIES OILGEAR TO 











while the peel is being rotated and this prolongs the life 
of both peel head and boxes. 

The cam operated relief valve is a safety measure, 
preventing the operator from lifting the box until the lock- 
ing rod has been correctly located in the box head well. 

Since this application has proved so satisfactory, the 
Morgan Engineering Company has applied Oilgear Fluid 
Power Equipment to other types of charging machines, 
to hot saws, inverted and portable strippers as well. 

Designers should bear in mind the advantages cited 
above are in addition to the fundamental Oilgear advan- 
tages of flexibility, wide range of power, infinitely and 
steplessly variable speed range, unlimited ratios, smooth 
cushioned acceleration and shockfree hydro-dynamic 
braking, simplified and accessible hydraulic design well 
ahead of J.I.C. standards, a range of application from the 
handling of the most delicate and fragile webs up to the 
most massive power requirements. You are invited to 
submit your problem to Oilgear. It will cost you nothing 
to do so; it may prove to be one of the most profitable 
steps you have ever taken. THE OILGEAR COMPANY, 
1564 W. Pierce St., Milwaukee 4, Wisconsin. 





OILGEAR 





















Prize Papers Awards 


In the special section of this is- 
sue, announcement is made of all 
winners in the APPLIED HY- 
DRAULICS Prize Paper Contest. 
This contest which was announced 
last November and closed June lst 
attracted over 50 entries. Winners 
were selected by a board of three 
judges: Dean M. Cleaveland, Ben- 
dix Products Division of Bendix 


Aviation, Walter Ernst, The Com- 
monwealth Engineering Company 
of Ohio, and J. R. Hemeon, Tern- 
stedt Division of General Motors 
Corporation. 

Along with announcement of the 
prize winners and the papers 
awarded Honorable Mention, three 
papers are published in this issue. 
Other prize winning papers will ap- 
pear in coming issues. 





NCIH Program 


Each year during the National 
Conference on Industrial Hydrau- 
lics we wish we could be in three 
places at the same time so that we 
could hear all the papers. Since this 
is impossible, we study the program 
and the abstracts to decide which 
meetings to attend and then hope 
we've picked the ones with the best 
speakers and the liveliest panel dis- 
cussion. 

During the first afternoon there 
are concurrent sessions on automo- 
tive applications of hydraulics, 
presses and pumps. The next morn- 
ing itll be aircraft, machine tools 
and components, and in the after- 
noon we'll again wish we could be 
in three places at once to attend 
the meetings on nonflammable oils, 
tractors and instrumentation. 

In this issue you'll find the com- 
plete program and abstracts of most 
of the papers to help you decide 
which meetings to attend or which 
papers to request. 


High Horsepower 
Systems 
Arthur Greensite, Design Engi- 
neer for Loewy Construction Co.. 
Inc., has prepared a series of articles 


detailing design aspects of hydraulic 
systems on heavy presses. Part 1 
of the series appears in this issue. 
Recent development of presses hav- 
ing ratings of 20,000 tons and up 
has required new designs of power 
units, valves, safety devices and oth- 
er components. All these design re- 
quirements will be discussed in Mr. 
Greensite’s series of articles. 


Packaging with Air 


In the preparation of Bob Tag- 


gart’s article describing the design 
of an air powered packaging ma- 
chine, we had the chance to visit 
the Lynch plant in Toledo where 
Bob is chief engineer. For the ma- 
chine designer who is fascinated by 
making tricky mechanical drives, 
the design of high speed packaging 
machinery will keep him happy. 
Most of the equipment is entirely 
mechanical. The machine described 
in Bob’s article is one of the first 
where the mechanisms are air pow- 
ered. Use of an electrically con- 
trolled air system greatly simplifies 
the machine over its mechanical 
counterpart. It also does a better job. 
Motions on most packaging ma- 
chines are too complex to permit 
complete application of air power. 





Fluid Power Lines 


However, the designer of packaging 
machinery is keeping familiar with 
fluid power techniques to apply 
them where they will result in a 
better machine. 


Salad Oil Will Do... 


. not only on salads but in 
hydraulic systems. This bit of news 
isn’t going to worry any hydraulic 
oil producer because hydraulic sys- 
tems won’t digest salad oil on a 
steady diet. The stuff’s also expen- 
sive for that purpose. What brings 
forth this valuable bit of informa- 
tion is a little news story we just 
read and Bob Sharpe’s article “Do 
You Need Inhibited Oils?” which 
appears in this issue. 

The news story told of Captain 
Austin J. King who circled his C-46 
around Seoul airport while he tried 
to lower his landing gear by hand. 
The plane’s hydraulic system was 
out of order. After wrestling with 
the mechanism for 90 minutes he 
noticed the cargo—salad oil. King 
poured the oil into the hydraulic 
system; the gear lowered and the 
plane landed safely. 

Bob Sharpe’s comprehensive ar- 
ticle will give you a great amount of 
information on inhibited oils. Since 
he didn’t include salad oil we 
thought we’d better add this note. 


Servo Design 


This issue includes Part 2 of 
F. B. MacLaren’s series of Servo- 
mechanisms. Design factors influ- 
encing the selection of components 
are discussed. Part 1 which ap 
peared in the August issue discussed 
basic terms, types of servos and 
performance. Industrial applications 
of these servos will be presen 
next month. 
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.recision 

‘“[,"" Ring 
Seals make these 

Fittings work! 


For leak-proof sealing under high pressures, 
the full-flow hydraulic hose assemblies made by 
Resistoflex Corporation, Belleville, N. J., require 
“O” Rings engineered to the most exact ftoler- 
ances. Naturally, Resistoflex engineers specify 
Precision “O” Rings—as their very name tells 
the story — complete accuracy. 

Everyone is finding Precision “O" Rings the 
best answer to many sealing problems — and 
they are finding, too, that Precision leads the 
field in engineering help and proper deliveries 
to keep production lines going. Let us help you. 
Send for our “O" Ring Handbook and let us 
have your inquiries. 





FREE—Write for your personal copy of ovr Handbook on “O” Rings. 


recision Rubber Products 


CORR Oe OT CORPORATION SSP: swat - 
“OO” Ring and Dyna-seal Specialis?#: 
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. . 
Dept. l, Oakridge Drive, Dayton Ve 0. Canadian Plant at: Ste. Thérése de Blainville, Québec 
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A GREAT NEW MATERIAL! 


Cr 
conpor 


CONTROLLED 


SIRVIS MECHANICAL LEATHER 


Announcing the 
most important development 
in sealing 
and packing material 
since the invention 
of the oil seal. 


APPLIED HYDRAULICS 





Conpor is the first material for oil seals and packings 
that provides all the advantages of leather and yet 
gives complete porosity controj. It has flexibility, 
strength, stability, oil and solvent resistance, yet per- 
mits lubrication through the seal or packing mem- 
ber—with a controlled porosity range of from zero 
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CONPOR TYPICAL WAX 


The efficiency of Conpor impregnations under high 
pressure, as compared to ordinary wax fillers, is 
evidenced in the left chart; the 1000-hour test, at 


® Complete leakage control in lubricant, solvent, 
hydraulic, and pneumatic applications. 


® A stable material, with broad resistance factors, 
that eliminates all the faults of previous fillers. 


® Many times the service life of previous leather 
sealing and packing materials. 


conpor 





Send gor hed / “* Report on 


Conpor”’ gives you all the basic infor- 
mation on this vital new material. In 
addition our engineering service will be 
glad to work with you in developing 
Conpor sealing products for your own 
applications. 





Please write to: 
MR. A. S. BERENS 


CHICAGO RAWHIDE MFG. CO. 
940 North State Elgin, Illinois 
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to 100%. Conpor is the result of a six-year develop- 
ment program. Now, by impregnating specially 
tanned C/R Sirvis. Leathers with Thiokol liquid 
polymers, under controlled conditions, Chicago 
Rawhide offers a full range of Conpor sealing and pack- 
ing materials to meet a wide variety of applications. 





TEN SEALS RUNNING 20 HOURS DAILY 
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right, shows consistency of leakage protection in 
Conpor shaft sealing. The temperature range of 
Conpor efficiency is from 300° F. to —70° F. 


® Better lubrication control at points of friction. 
@ Less shaft scoring from oil seals. 


®@ Designing for lower torque and less waste of 
horsepower. 


@ Reduced original costs in most cases, and always 
greater economy in service. 


conpor 


CONTROLLED 
MECHANICAL 


OROSITY 


SIRVIS LEATHER 


COMPoOr’.:; MADE EXCLUSIVELY BY CHICAGO RAWHIDE MANUFACTURING COMPANY 
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Improves seal 
life by lowering 
operating tem- 
perotvres. 


Improves ability 
to operate with 
normal misalign- 


ment. 


Pitchlign is the only small diameter bearing with rollers 
gvided at their pitch line by a cage supported on outboard 


flanges of the race. 


Send For Technical Bulletin SF-6611 Wut, Todlay,/ 


gear cleorance. 


BEARINGS 


Improve GEAR PUMPS 


Improves effi- 
ciency by low- o 
ering radial 1 plate life. 









Improves wear 


Improves bear- 
ing life by roll 
control at the 
pitch line. 








ROLLER BEARING COMPANY OF AMERICA 


Sullivan Way, West Trenton, New Jersey 














Circle 158 on Reader Service Card 





a 





ee, 


LITERATURE AND 
SERVICES OFFERED 
IN THIS MONTH'S ADs 
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For more information circle num 
bers on the reader service card 
bound in this issne. 


PISTON RINGS for compressors, 
hydraulic cylinders and valves are 
detailed in data available from 
The Auto-Diesel Piston Ring Co. 
Circle 16 on Reader Service Card 


CONTROL VALVES are described 
in data sheets offered by C. B. Hunt 
& Son, Inc. They are used in pneu- 
matic and hydraulic systems. 
Circle 92 on Reader Service Card 


BEARINGS, BUSHINGS and WEAR 
PLATES—you can get quotations 
and recommendations for alloy se- 
lection by writing the American 
Crucible Products Co., Literature 
on these products is available. 
Circle 12 on Reader Service Card 


PRESSURE REDUCING VALVES 
handling air, oil or water at pres- 
sures as high as 6,000 psi are de- 
scribed in bulletins offered by Atlas 
Valve Company. 

Circle 15 on Reader Service Card 


AIR FILTERS, aftercoolers and sep- 
arators, to protect and increase the 
efficiency of air circuits are de- 
scribed in Bulletin 176 prepared by 
R. P. Adams Co., Inc. 


Circle 5 on Reader Service Card 


HYDRAULIC HOSE ASSEMBLY 


catalog is available from Carlyle 
Rubber Company, Inc. Flexible, high 
essure, wire braided hose assem- 
lies are presented. 
Circle 30 on Reader Service Card 


AIR CYLINDER information on 
parts, prices, dimensions, specifica- 
tions, mounting styles and construc- 
tion, is contai in Bulletin No. 
100. HYDRAULIC CYLINDER bul- 
letins No. 750 and No. 1500, on 
both the 750 psi series and # 
1500 psi series contain essential 
ordering information. Available from 
Carter Controls. 
Circle 31 on Reader Service Card 


Continued on page !0 
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A COMPLETE 


ALL STANDARD SIZES 
Complete line of standard sizes 
from 142" to 8” in both air and 
hydraulic .. . Stroke lengths up to 
18 feet. Milled wrench flats... 
metal rod scraper... heavy duty, 
high tensile chrome plated piston 
rod — standard on all sizes and 
types. Standard pressures to 500 
psi air— 750 psi and 1500 psi 
hydraulic. 


ALL MOUNTING STYLES 
Every standard mounting style is 
available in the CARTER line, in 
addition to rod clevis and eye in 
all bores. 


TRUNNION MOUNT @ FRONT FLANGE MOUNT 
REAR FLANGE MOUNT @ PIVOT MOUNT 
FOOT MOUNT @ CLEVIS MOUNT 


GEbs &_b} EB 
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Here is the newest, most efficient, best performing cylinder in America 
today! Here is a cylinder that makes any product more dependable, better 
in performance, and easier and cheaper to maintain. This is because the 
CARTER line is away ahead of its time in design and construction — Cast 
steel mounts are standard . . . internal locking key for strength, simplicity 


and easy disassembly . . . full 360° rotation of pipe ports . . . minimum 
space requirements . . . full 10 to 1 safety factor... no tie rods, no bolts 
. .. unitized cartridge type rod bearing . . . leakproof ‘‘O”’ ring seal . . . 


self adjusting packing, and many other features that designers have been 
seeking for many years. 


No matter what your application there is a CARTER cylinder to fit 
your product. Check with CARTER today for the industry's latest, most 
advanced line of O.E.M. cylinders! 


Send for your copy of the complete 
CARTER Air Cylinder Bulletin 
No. 100 for information on parts, 
prices, dimensions, 
specifications, mount- 
ing styles and con- 
struction. 


HYDRAULIC 


Free bulletins on both the CARTER 
750 psi series and the 1500 psi 
hydraulic series. Contain all 
essential ordering in- 
formation. Write for 
Bulletin 750 (750 psi 
series) or Bulletin 
1500 (1500 psi 
series) or both. 


NEW 
POWER CONTROL 
PACKAGE 


New air cylinder with built- 
in valve. Offers completely 
unitized control for simplified 
piping and more accurate, 


— 
Sec 


sensitive, positive operation 
of cylinder. Write for full 
details. 









i ° : 
) rer \ ._ontTrols, inc. 
2800 Bernice Road e Lansing, Iilincis @ Phone 1305 
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PRECISION CONTROLS 


ENGINE PRIMERS 


for Tudustriial AApplications 


Kohler engine primers, available in two sizes, eliminate 
the usual causes of primer failure. They are used by leading 
Diesel engine manufacturers, builders of personal planes, 
by engine starting system fabricators and for other appli- 
cations. 

Ball checks open and close alternately with each stroke 
to insure a complete suction stroke and a complete discharge 
stroke. Two synthetic ‘“‘O” rings produce a seal which 
maintains the suction and discharge strokes and also 
prevents handle leakage. This gives 100% displacement of 
fuel and assures a steady even flow to the combustion 
chamber. A ground seat and carefully machined seating 
pin on the piston tip eliminate fuel seepage and flooding 
when the primer is not in use. 

These light-weight aluminum primers operate with gaso- 
line, oil or ethyl ether. Call on us for your next engine 
primer requirement. 





Kohler Co., Kohler, Wisconsin. Established 1873 


KOHLER or KOHLER 


HEATING EQUIPMENT e@ ELECTRIC PLANTS 
PRECISION CONTROLS 


PLUMBING FIXTURES e 
AIR-COOLED ENGINES e« 
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OIL FILTER INSTALLATIONS up 
to 30 gallons capacities are de. 
scribed in a booklet available from 
The Briggs Filtration Company, 
Circle 24 on Reader Service Card 


HYDRAULIC CYLINDERS are 
covered in a 32 page bulletin. A 
copy may be obtained by writing 
Pathon Manufacturing Co. 

Circle 140 on Reader Service Card 


RECIPROCATING ROTARY POW. 
ER, using any hydraulic medium, is 
described in Bulletin 21, and can be 
obtained from The Bonnot Com- 
pany. Contains complete applica- 
tion and engineering data. 

Circle 98 on Reader Service Card 


ROTARY GEARED PUMPS deliv. 
ering large volumes of oil at high 
speeds and under pressures up to 
200 psi are described in detail in 
the Brown & Sharpe Pump catalog, 
which gives data on a complete line 
for hydraulic applications. 
Circle 25 on Reader Service Card 


"REPORT ON CONPOR" gives 
you all the basic information on 
the new sealing and packing ma- 
terial which controls porosity. Avail- 
able from Chicago Rawhide Mfg. 
Co. 

Circle 38 on Reader Service Card 


HYDRAULIC PUMPS operating at 
pressures up to 1000 psi, and deliver 
up to 74 gpm at 1200 rpm are de- 
scribed in Catalog H-7, available 
from The Commercial Shearing and 
Stamping Company. 

Circle 40 on Reader Service Card 


PACKING for air, and hydraulic 
cylinders, and reciprocating pumps, 
is described in bulletins offered by 
Darling Valve & Manufacturing Co. 
Bulletin No. 4502 on Pumcups for 
air or hydraulic mechanisms 4 
Bulletin No. 4401 on Pumcups for 
reciprocating pumps. 

Circle 47 on Reader Service Card 
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AUTO-KLEAN (disc-type) + MICRO-KLEAN (fibre cartridge) * FLO-KLEAN (wire-wound) 


October, 1953 


CUNO 


JUST A twist of tHE Wrist 


That’s all it takes to clean the Cuno AUTO-KLEAN—the 
strainer that can be continuously cleaned while it’s 
working. 

Turning the handle one revolution moves the strainer 
element through comb blades, removing all dirt from 
strainer surfaces. Dirt particles fall to bottom of housing, 
where they can be drained off periodically. Cuno’s ex- 
clusive combing operation cleans thoroughly—without 
costly interruption of fluid flow. 


e AuTO-KLEAN’s permanent metal filter element is 
ava ilable in steel, brass or stainless steel for long trouble- 
free service under any conditions. 


e AuTO-KLEAN is adaptable to any fluid-flow system. 


e From acids to tar . . . if you can pump it, Cuno can 
filter it. Capacities range from one gallon per hour to 
3,800 gallons per minute. 


A.3.8 
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CUNO'S AUTO-KLEAN 
ENDS NEED 
FOR STAND-BY 
STRAINERS 


Permanent strainer element 
saves on maintenance bills 








You don’t have to use a duplex 
strainer installation to get dirt and 
other solids out of your hydraulic 
fluids. A single Cuno AUTO-KLEAN 
strainer can do the job to your com- 
plete satisfaction. 

This is possible because fluid flow 
doesn’t have to stop while you’re 
cleaning this strainer. Cuno’s exclu- 
sive “‘comb-clean” action provides 
complete cleaning of the strainer 
element on the job— without stopping 
fluid flow. Thus, non-stop filtration, 
with no need for a stand-by strainer. 

‘AUTO-KLEAN really cuts mainte- 
nance bills, for there aren’t any car- 
tridges to change. Occasional rota- 
tion of the handle does the cleaning 
job. (Most units can be equipped 
with motor drives for continuous 
cleaning.) If you want suction strain- 
ing, AUTO-KLEAN is ideal. You can 
build it right into your sump, with 
the handle on the outside. 

AUTO-KLEAN’s low pressure drop 
gives full-flow filtration on gravity, 
low-pressure, high-pressure or suc- 
tion lines—with no loss in operating 
efficiency. All solids larger than the 
specified disc spacing—from .0035" 
(170 mesh) to .062" (12 mesh)—are 
stopped by metal strainer dises. You 
can get standard AUTO-KLEAN filters 
built to operate at pressures up to 
3000 psi. 

Send the coupon today for free 
bulletin. 


A.3.15 

ee 1 
Cuno Engineering Corporation | 
Dept. 35158 South Vine St., Meriden, Conn. 
Please send me free bulletin on Cuno AUTO- | 
KLEAN strainers. ! 
! 
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Make Goshen your ONE de- 
pendable source for rubber 
and synthetic parts and 
hydraulic O-Rings. We are 
specialists in producing 
large or small quantities, 
whether stock molds or 
items to customers’ 
specifications. 































accurate die-cutting of rubber parts . . . gas- 








kets, spacers, shims, seals, washers. . . in a 
| great variety of shapes, sizes, compounds . . . in °F 
large or small quantity. Die-cuts in single and double- bey 
ply fabric-inserted (cotton, nylon, etc.) neoprene; red ¥ 
sheet packing; reclaimed packing sheet; sponge rubber; hy 
neoprene cork; asbestos materials; others. 4 
Ti 
eRECISION AN.931 GROMMETS. Approved di 
die compound MIL-G-3036. Available d 
in all sizes. Also a great range of A 
special sizes and shapes in a wide S 
On any die-cut problem we'll range of compounds . . . from ° 
stock molds or custom-engineered. fr 





be glad to consult with you 
and to furnish quotations . . . 
without obligation. Write... 


Write for Grommet Catalog 
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HYDRAULIC CRANKING MOTOR 





for diesel and gasoline engines 











FARM 





SIZES TO FIT 
NEEDS 


@ Model CM1 
@ Model CM2 
@ Model CM5 





EFFICIENT DEPENDABLE CRANKING AT ALL TEMPERATURES 
IN ALL CLIMATES. The same HYDROTOR-equipped units 
operating through the winters of Northern Manitoba oper- 
ated with equal success through the summer on the sands of 
Yuma, Arizona without adjustment or even changing the 
hydraulic medium. 


HIGHER CRANKING SPEED WITH LESS BULK AND WEIGHT. 
The HYDROTOR has the high torque characteristics of hy- 
draulic motors. Aluminum and bronze construction provide 
durability with a minimum of weight. 


A PRACTICAL REPLACEMENT FOR ORDINARY CRANKING 
SYSTEMS. Smaller and lighter, yet more powerful than electric 


or pneumatic starters. The three models of HYDROTORS are 
furnished with SAE mounting pads for replacement purposes. 
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Illustration at left shows installation of HYDROTOR MODEL 
CM-2 on OLIVER ROWCROP 88 (Hydrotor in circle) 


Write for more complete details and literature today. 


e INDUSTRIAL e MILITARY ee MARINE 











higher cranking speeds...more efficient starting...arctic to tropics 


TWO CRANKING SYSTEMS IN ONE. The HYDROTOR used in 
combination with a recharging pump provides automatic 
cranking with the hand pump available for emergency use. 
PROTECTION WHILE OPERATING IN HAZARDOUS AREAS. The 
HYDROTOR, being non-electric, is completely explosion proof. 
ADJUSTABLE CRANKING SPEED. The HYDROTOR will oper- 
ate over o wide speed range from rotation slow enough to 
adjust timing or free engine up to maximum rated speed. 


MINIMUM MAINTENANCE. The HYDROTOR operates in a 
closed hydraulic system completely independent from bat- 
teries. Energy to crank the engine can be readily restored to 
the accumulator through the hand pump. There is no “dead- 
lining” due to failure of batteries or air receivers. Specify 
“HYDROTOR” Cranking Motor on all new equipment. 
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in this Month's Ads 








Continued 






Something New in Oil Cooling 





"O" RING catalog is designed for 


lise? Tite | broadest usefulness in all industries 
WRN see 
plete information on dynamic and 

- static application of "O" rings. |I.- 
f OIL COOLERS lustrated, lists all commercial grade 
ee | aiw "O" rings and back-up rings. Avail- 


able from National Motor Bearing 
Co. 
Circle 125 on Reader Service Card 












Longitudinal inner-fin construction, exclu- 
sive with Heat-X, makes possible this com- 
pact, economical oil cooler. Generous in- 
ner-fin surface permits more cooling in less 
space ,.. with minimum pressure drop. 


SOLENOID VALVES are described 
in a booklet "The Valcor Solenoid 
Valve with the Floating Shear Seal" 
offered by Valcor Engineering Corp. 
Circle 187 on Reader Service Card 


"O" RING catalog complete with 
design and installation data is of- 
fered by The Darcoid Company, 
Inc., manufacturers of custom mold- 
Unequalled for many applications, in- ed products. 

cluding hydraulically operated Circle 46 on Reader Service Card 
machines, turbines, diesel and gasoline 
engines, torque convertors, gears, 


compressors, transformers and similar == PNEUMATIC CYLINDER MOTORS 
PP . for throttling control, operating on 
SS Se meee el air pressures up to 100 psi are de- 
eae scribed in Bulletin B-50-AH, pre- 
pared by Conoflow Corporation. 
Circle 42 on Reader Service Card 
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Oil flows through the inner-finned 
tubes, water counterflows through the 
shell. Available in several sizes, with TENSION LINKAGE BULLETIN in- 
oil flow rates up to 60 G.P.M. cludes typical examples of tension 
linkage applications, data on equip- 
ment selection and tables of dimen- 
sional data. May be obtained from 
Baldwin-Duckworth, Division of 
Inner - finned element is all Chain Belt Company. 

copper and is easily removable Circle 35 on Reader Service Card 

for cleaning or replacement. 













FLAME-RESISTANT HYDRAULIC 
FLUID is described in a bulletin 
available from Celanese Corpora- 











FOr sags Seen ee ae tion of America. Lindol HF as an 
between oil and water ee FE bri 
- cide 60 geidessé ond additive to regular petroleum lubri- 
packed joints and gaskets cants and to synthetic lubricants 








improves lubrication value. 
Circle 33 on Reader Service Card 
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REQUEST FREE ILLUSTRATED BULLETINS. 


HYDRAULIC HOSE COUPLINGS 


INNER-FIN IS A PATENTED HEAT-X DEVELOPMENT. 
AND FITTINGS are described in 
Catalog 101, available from East- 


THE HEAT-X-CHANGER CO., Inc. }ReRyaa eo 


BREWSTER - NEW YORK Circle 59 on Reader Service Card 


Continued on page !8 
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CUP PACKINGS 


Made of leather or rubber. Installed 
on piston head or backing plate. 
Sealing lip and outer side wall form 
dynamic seal on cylinder wall. Fol- 
lower plate forms compression seal 
on bottom of cup. Expanders adapt- 
able when needed. 


October, 1953 


|G & KB INTERNATIONAL 


INTERNATIONAL PACKINGS CORPORATION 
Graton & Knight Company Affiliate 


Symbol Numbers or Problems... 
you’ll get packings satisfaction 
atGéscK-INTERNATIONAL 


Whether you order packings by 
the JIC Standard Dash Number 
or furnish specifications to meet 
unusual conditions, you'll find 
G&K-INTERNATIONAL able 
and eager to meet your needs. 
Skilled people, modern equip- 
ment, rigid quality controls — 
these essentials are backed by the 
accumulated experience of well 
over 50 years in the business of 
making packings. Our plant at 


packings. Standard or special, 
leather or rubber, large orders or 
small — the complete facilities 
of G&K - INTERNATIONAL are 
available to you. 

Be sure your packings are right 
for your installation. Order them 
from the packings specialists — 
G&K-INTERNATIONAL! 


Bristol is devoted exclusively 0 ae _ 


New Packings Catalog 


This is more than a cata- 
log. It covers all standard 
packings in leather and 
rubber with JIC and IPC 
tables, and includes data 
on applications. We'd like 
to send you a copy. Write 
for it today! 


38 
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GRATON & KNIGHT COMPANY 
Established 1851 


Worcester 4, Massachusetts 
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Bristol, New Hampshire 
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...You can use this — & 
aiaisimeninnenemomernee easy This exclusive Young Heat Exchanger Calculator is an engineering 
TO SELECT 7 tool specially designed to help you calculate and specify Young 


AN Eel Unit FOR YOUR J shell and tube Heat Exchangers. Designed to save you time, the 
Calculator enables an engineer to determine quickly individual 
heat transfer coefficients for the shell side and tube side, and by 
combining them with suitable fouling factors to determine over-all 
heat transfer coefficients. It also gives you a visual picture how 
the size of a Heat Exchanger will vary with fluid temperatures 


and velocities. 













Two and four pass, 
fixed tube bundle, 
100 stock models 









Single poss, fixed 
tube bundle, 
stock models 





YOUNG RADIATOR COMPANY 


Heating, Cooling, Air Conditioning Products for Home and Industry 
Heat Transfer Products for Automotive, Industrial, Gas or 


Diesel Engine Applications 
Dept. 443-K ¢ Racine, Wisconsin © Factories at Racine, Wisconsin and 
Mattoon, Illinois 










Single pass, remov- 
able tube bundle, 
258 models 


2-pass 
removable 
bundle, 258 models 







tube 














Get Your Young Heat Exchanger Calculator from Your Nearest Young Representative  —-- 6. = 
ALABAMA MASSACHUSETTS NEW YORK 7 
Charles F. Wheelock & Assoc Pum PENNSYLVANIA 
. p ip. & ineering Co. Wrightson & Campion Devi 
HndP A bias _ South 32nd St. "7 Prospect Ste Soeetaee Mass. 55 W. 42nd St., Rm. 1508A 1701 Walnut St. 
tg New York, N. ¥. Philadelphia, Penn. - 
—. petite my Keller Industrial Products SOUTH CAROLINA 
al Statio ip. Co. Industrial Air & Hydraulic Equip. Co. , 
2823 Aviation Highuey, teacon 13306 Kercheval Ave., Detrolt, Mick, 217 East Ave., Rochester, N.Y. poveten, & Neves, Sis. 
CALIFORNIA Harold J. Young NORTH CAROLINA. 2115 Meeting St. Rd. 
Haskel Engineering & Supply Co. 206 Montgomery Bidg. Charles M. Swart. ‘ Charleston, S. C. 
= Broadway, Glendale, Calif. 920 Second St., Muskegon, Mich. P.O. Box 1261, Greensboro, N. C. TENNESSEE 
tansmission Engineering Co, MISSOURI OHIO Southern Company, Inc. 
53 Stevenson St., San enaiens: Cal. Allied Transmission Equip. Co. Wikel & Cornelius, Inc. 300 East Carnegie "hive. 
COLORADO 1733 Main St., Kansas City, Mo. 702-703 Mercantile Library Bidg. Memphis, Tenn. ie 
tree Kngineering Co. Ar-Ka Engineering Inc. Cincinnati, O. TEXAS’ ' : 
, ome St., Aurora, Colo. 1319 Vandeventer Ave. oy Co. ; tivdeed Corp. 35 
os lies St. Louis, Mo. 13405 St. Clair Ave., Cleveland, O. 6645 N Bivd. a 
gineer Co. EBRAS 7 Houston ex. + E 
fahans Marquette Rd., Chicago py = Basip. Co. ba +r ut pe t 
L. E. Laidlaw Co : 1108 Farnam St., Omaha, Neb. 


1606 N. Iilinois $t., Indianapolls 2 prt. J. Montalvo Co. 


Colliflower, inc., Ellicott City, Md. a a Pore wes 
October, 1953 
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HYDRAULIC 


°F PNEUMATIC 
ENGINEERED AND DESIGNED TO 


J-I-C STANDARDS 


MACHINES 


ie i Mie WD hk HA Mi 





if her 


With panels of this type de- 
signed by E&CE to conform to, 
and even exceed J.I.C. Stand- 
ards, you are assured of faultless 
and continuous operation of the 
electrical side of hydraulic and 
pneumatic machines and equip- 





ment. 


@ Hydraulic and pneumatic power combined with automatic elec- 


tric or pneumatic controls can play a major part in improved per- 
formance of your machinery and equipment, if the entire system 
is coordinated. 

Equipment & Controls Engineers can design and engineer a com- 
plete package, enabling you to centralize responsibility with the 
additional assurance of having the most modern equipment of 
this type, engineered by men having years of experience in this 
specialized field. 

Our staff of experienced engineers, combined with 
the experience of our entire Organization is available 
to you on a consulting as well as on a contractual 
basis. 


EQUIPMENT & CONTROLS ENGINEERS, INC. 


812 Noblestown Road - PITTSBURGH, PA. 
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Free Literature Offered 
in this Month's Ads 
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Continued 


HYDRAULIC FLUID STRAINERS 
offering non-stop filtration, with no 
need for a stand-by strainer, and 
pressures up to 3000 psi are pre- 
sented in a bulletin available from 
Cuno Engineering Corporation. 


Circle 45 on Reader Service Card 


FITTINGS which require no flaring, 
welding, threading or soldering are 
described in Ermeto Catalog E-1457 
by The Weatherhead Company. 
Circle 194 on Reader Service Card 


CONTROLS available for pressure, 
flow, temperature and weight. Com- 
plete technical information can be 
supplied by writing Control Engi- 
neering Corporation. 


Circle 43 on Reader Service Card 


HYDRAULIC and PNEUMATIC 
LEATHER PACKINGS is the subject 
material of a 64 page book, avail- 
able from Chicago Belting Com- 
pany, manufacturers of leather pack- 
ings, mechanical leathers, coupling 
discs, gaskets and washers. 


Circle 36 on Reader Service Card 


HYDRAULIC PISTON RINGS and 
piston groove specifications are 
covered in literature and chart form, 
available by writing Double Seal 
Ring Co. 


Circle 54 on Reader Service Card 


SPEED CONTROL VALVE manufac- 
tured by Electrol Inc. will handle air, 
oil or water, with operating pres- 
sures up to 1500 psi. The company 
invites inquiries regarding this 
equipment. 


Circle 63 on Reader Service Card 


SELECTOR for rubber covered hy- 
draulic hose may be obtained from 
Republic Rubber Division. The slide 
is moved until the needed ID size 
shows the arrow or any known fac- 
tors on the selector. The slide fits 
into a pocket conveniently. 


Circle 153 on Reader Service Card 
Continued on page 22 
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THE RECOGNISED AUTHORITY ON HYDRAULIC POWER TRANSMISSION 





KEELAVITE ROTARY PUMPS & MOTORS LIMITED 
ALLESLEY COVENTRY Cogent 
Phone:- MERIDEN 225-64 384 








—— BOTH ANSWERS TO THE 


PROBLEM OF KEEPING WATER, 
WATER VAPOR, OIL AND DIRT 
OUT OF COMPRESSED AIR LINES 


There’s no ome answer to this problem! The 
most expensive aftercooler you can buy will 
not remove scale that is picked up in the dis- 
tribution lines. The most expensive air filter 
you can buy cannot guarantee removal of water 
vapor until it has been condensed by cooling. 
That’s why Adams makes both. 


* PORO-STONE AIR FILTER 


1. Centrifugal separation of dirt and liquids. 





















2. Drainage to trap directed by vertical cast-in slots. 

3. Continuous, fully automatic trap action. 

4. Rapid diffusion and filtration through perma- 
nent, cleanable Poro-Stone. 

5. Clean, dry air at practically unchanged pressure. 
Standard, stocked sizes handle from 10 to 700 


cfm. 
Easily installed in either 






vertical or horizontal ‘| THERMOMETER 
aes. | a TO INDICATE 
pipe line. | © DISCHARGE Ain 
; TEMPERATURE 
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WATER INLET 


* AFTERCOOLER AND CYCLONE SEPARATOR 


Cools air to within a few degrees of cooling water, making certain that compressed 
air is colder than surrounding atmosphere, so that no further condensation can 
take place. 

Counter flow, air-through-tube design assures continuously high heat transfer rate. 

Double cyclonic action deposits all water and entrained oil in moisture chamber. 
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TRAP 
VENT 
CONNECTION WATER 
R. P. ADAMS CO., INC. menncatee 


249 E. Park Drive, Buffalo 17, New York TRAP 


. ° CONNECTION 
Please send me your latest literature, Bulletin No. 












176 on BOTH the Poro-Stone air filter and the 
Adams Aftercooler — Cyclone Separator. SCALE TRAP & 
CLEANOUT 
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An IMPROVED hydraulic oil 





SINCLAIR DURO 


4 vital inhibitors assure 
protection against 
rust — oxidation — foam 








Sinclair DURO Hydraulic and Machine Oil 
was developed by Sinclair’s Research 
Laboratory, Harvey, Illinois, to meet the 
requirements and demand for a quality 
hydraulic oil—an oil which would assure 
sensitive hydraulic system control and 
operation. 

Sinclair DURO Oils have unusually high 
oxidation resistance to combat corrosive 
materials, varnish and sludge formation. 
The inclusion of Sinclair’s rust inhibitor 





protects metal surfaces against rusting in 
systems where frequent shutdown causes 
moisture condensation. Sinclair’s rust in- 
hibitor “plates out” on a metal surface for 
maximum rust prevention. Moreover, 
Sinclair DURO Oils have extremely effective 
anti-foam characteristics which prevent 
foam-promoting air bubbles from remaining 
in suspension. 

These are only some of the reasons why 
Sinclair DURO Oils permit smoother, full- 
powered transmission for high productivity. 
For further information why not call your 
local Sinclair Representative or write Sinclair 
Refining Company, 600 Fifth Avenue, New 
York 20, N. Y. 


SINCLAIR 
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THE DEPENDABLE LINE 
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FOR 
HYDRAULIC SERVICE | 
FUEL TRANSFER 
FUEL SUPPLY 
PRESSURE LUBRICATION a 
SPECIAL APPLICATIONS > 





to 60 P.S.1., sizes 
SERIES 3600 - ~ [INt0"300 G.P.M. : 
to 300 P.S. 
SERIES Fo.» + > 80 GPM. S.., si 
to 1000 P.S.I., sizes 

SERIES H . - - - Presume M. 
© P.S.\., sizes 


essures to 15 
series K++ 7 to 50 G.P.M. 


d Cust Pumps 
ser tero specifications E 
GEO. D. ROPER CORPORATION | 
710 Blackhawk Park Avenue 
Rockford, Ilinols 






1, sizes 


Sales and Service Representatives in Principal Cities 
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| PACKINGS catalog covers all 

standard packings in leather and 

_ rubber with JIC and IPC tables and 

includes data on applications, A 

_ | copy may be secured by writing 
y | Graton & Knight Company. 

| Circle 79 on Reader Service Card 
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TRAPS for air, gas and steam that 
never need prime, are described in 
Catalog 751 offered by W. H. Nich- 
olson & Co. 

Circle 129 on Reader Service Card 








AIRCRAFT VALVES are covered in 

a complete catalog made available 

by Republic Manufacturing Co. 
Circle 152 on Reader Service Card 


HYDRAULIC PUMP catalog may 
be obtained by writing Eastern In- 
dustries Inc. Gear type fluid motors 
and high pressure gear pumps are 
described. 

Circle 58 on Reader Service Card 








INDUSTRIAL MOTORS are de- wi 
scribed in Catalog 1080 offered by - 
Electro Dynamic Division of General th 
Dynamics Corp. Motors from | to 

| | 250 hp are presented. 

4 Circle 60 on Reader Service Card 


GROMMET catalog is available 
through Goshen Rubber Co. Helpful 
information offered. 

Circle 78 on Reader Service Card 


FLEXIBLE COUPLINGS catalog 
contains full technical data, and 
handy selector charts of types and 
sizes for all applications, is made 
available by Lovejoy Flexible Cou- 
pling Co. 
Circle 115 on Reader Service Card Ve 


COUPLINGS bulletin is offered by 
The Hansen Manufacturing Com- 
pany. Quick-connective fluid line 
couplings, and straight-through 
quick-connective couplings are de 
scribed in this bulletin. 

Circle 87 on Reader Service Card 





Continued on page 26 
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} ip DA TUBE FITTINGS 


PRIZE PAIR 


The paramount feature of the Prize Pair Fittings 
is the alloy spring steel sleeve, especially heat treat- 


ed to render it hard, resilient and tough. 
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Thréading, Soldering, Wek 
Fluid Fortress No-Flare Fittings saloressures that 



















will burst the tube, absorb excess vibrations and fi 
withstand hydraulic impact shgeks for the life of a FT  arann 
the installation. ay ong oo : 
3% ‘Se be , 
i AN DIMENSIONS—Wifimimproved 
yi alloy spring steel sigeve. 
i 438 Be 


Z Griptube Flare Type Fit gs with AN di ’ 
* threads save installatiofigand service costs, j 


tubing and seal pressur@y that will burst the 


ions and dryseal pe 
tect the flare of the 
be. 








HIGH PRESSURE WRITE FOR 
STEEL NEW 
PIPE FITTINGS 1953 CATALOG 
With Flodar Pipe Fittings the Ask for catalog No. 553 de- 
‘ ___ installation man can make a scribing complete line of tube 
variety of connections involving a large reduction be- fittings, pipe fittings and accessories. Catalog includes 
tween pipe size and tube outside diameter. important engineering data, installation instructions 
and tubing recommendations. 














FLODAR FITTINGS exceed the performance requirements of MIL-F-5506. J.I.C., section H4.1.6 


FLODAR CORPORATION 


1366 EAST 45TH STREET &) CLEVELAND 3, OHIO 
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Need a high capacity bearing with small size? 


here’s how hydraulic pump manufacturers 
get it with NEEDLE BEARINGS 


Designers of hydraulic pumps specify Torrington 
Needle Bearings because of their high radial load 
capacity and their small size. 

Needle Bearings have been performance-proved 
in hundreds of pump applications under steady 
or intermittent high pressures. 

Compact Torrington Needle Bearings permit 
the use of larger, stiffer shafts without decreasing 
the seal surfaces. And their use enables pump 
manufacturers to maintain close internal pump 
clearances, thus assuring maximum pump effi- 
ciency. Since their rated radial load capacity in 
relation to O.D. is greater than any other anti- 
friction bearing, maximum pump capacity is 
assured. 

Needle Bearings have been “standard equip- 
ment” in countless applications throughout 
industry since they were introduced nearly 
twenty years ago. They are the solution to anti- 
friction problems wherever high capacity, small 
size and easy installation are important. 

Why not learn how the Torrington Needle 
Bearing can be a working part of your product? 


THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 











Needle « Spherical Roller « Tapered Roller e Straight Roller e Ball e Needle Rollers 





| Trade-marks of some of the leading hydraulic pump and motor manufacturers whose products enjoy the benefits of Needle Bearings. 
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Hydraulically operated machines, like the 
die-caster in the picture, are often prey to 
vicious fires that start with a leak in a pressure 
line. Flammable hydraulic fluid escapes and 
sprays onto hot metal, turning to liquid flame 
that can burn or maim personnel, destroy 
stock and buildings. 


Monsanto now provides a simple, effective 
answer to this problem which has cost Amer- 
ican industry millions of dollars a year. Safe, 
economical Pydraul, a nonflammable-type 
fluid, is currently employed in more than 100 
plant applications—with notable success. 


Pydraul, when test-poured on molten metal 
and sprayed into an oxyacetylene flame, does 
not flash or ignite. It has high lubricity and is 
noncorrosive to metal . . . nonvolatile and 
insoluble in water. Because it requires no 
special changes in equipment, Pydraul can be 
introduced into a hydraulic system simply by 
draining and refilling. *Ppydraul: Reg. U. S. Pat. Off 







PYDRAUL 


cuts hydraulic fluid 


hazards 


get toe 


Fire-resistant 





NO PYDRAUL HERE 


PYDRAUL USED HERE 








CASE No. 1 In a Southern 
steel tinning plant, a 
break in a hydraulic line 
released flammable aay 
that ignited oil. Fire loss: 
$925,000. 


a" a 


CASE No. 3 When a hy- 
draulic line parted, the 
fluid (Pydraul) sprayed 
into a hot zinc meltin 
pot, splattered severa 

employees. Result: no 
fire, no injuries, no pro- 
duction loss. 





a 


CASE No. 2 In a die-cast- 
ing plant, rupture of a 
hydraulic line sprayed 
fluid over hot machines 
and gas-fired aluminum 
melting furnace. 

Loss: $340,000. 





CASE No. 4 Ona new die- 
casting machine, a hy- 
draulic leak caused by 
faulty union sprayed 
Pydraul over equipment 
and molten aluminum.Re- 
sult: No fire, no damage. 











Write today for “Pydraul 
F-9,” an engineering report. 
~ONSANTO CHEMICAL CoM-@ 
PANY, Me Chemicals 
Division, 800 North th 
Blvd., St. Louis 1, Missouri. 





MONSANTO 


CHEMICALS ~ PLASTICS 





SERVING INDUSTRY... WHICH SERVES MANKIND 
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Rubber Covered 
Hydraulic Hose 


selector 































It's EASY to select 


WIRETEX! Simply move the 
slide until the needed I.D. size shows 
under the arrow or any known factors 


show on the selector. The Republic 


Rubber Spec. number will be the correct 


WIRETEX hose for you. 
It's EASY, too, to get one of Republic's 
new WIRETEX Selectors. This handy 
little slide fits right in your pocket (or 
desk drawer) and will unfailingly select 
the right Republic WIRETEX Spec. to 


fit any known factor. 
SEND FOR YOURS TODAY! Write to: 


“Quality Hose Builders for over 50 Years” 


gm REPUBLIC RUBBER DIVISION 


Lee RUBBER & TIRE CORPORATION, YOUNGSTOWN |. OHIO 
Twas. TS 
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Free Literature Off 
in this Month's Agel 








Continued 


AFTERCOOLER that i 
moves oil and sali teal te 
oes air is described with cull 
= ag TE ina bulletin of. 
a y The Heat-X-Changer Co., 
Circle 88 on Reader Service Card 


AIR CYLINDERS ar i 
Catalog No. 103, "High Proc . 
Hydraulic Cylinders", prepared re 
The S-P Mfg. Corp. ‘ 
Circle 165 on Reader Service Card 


CYLINDERS for both hydraulic high 
we oa and air, and low aa 
= = pane - described in bulletin 
ava iti 
edhe yx by writing Hydro- 
Circle 99 cn Reader Service Card 


TOGGLE VALVES are described in 

? omnes and data sheets prepared 

by = Inc. Several types are in- 
Circle 90 on Reader Service Card 


AIR CYLINDERS i i 
Bulletins A-105 ag th lOe obaned 
7 Miller Motor Company. Com- 
og cylinder line is included, such 
ws a = high pressure hydraulic 
Circle 120 on Reader Service Card 


as Bulletin No. 257 is available 
rom Hanna Engineering Works. 
Complete with illustrations, the bul- 
letins offer helpful information. 
Circle 85 on Reader Service Card 


ARIDIFIER traps dirt, oil, scale and 
per in gas or compressed air lines. 
pees this 2 a is described in a 
alog o i 
ae 9g ered by Logan Engineer- 
Circle 114 on Reader Service Card 


OIL-LESS PUMPS are described in 
data sheet which shows a few types 
and rating tables. It can be obtained 
by writing Gast Mfg. Corp. 

Circle 75 on Reader Service Card 
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— SINNER a ase VALVE DIV: ) you will find the modern approach to 
Ave- 
| 105 Edger connection Bors SOLENOID VALVE problems... 
Ne ew ri 
| Please Hele Ue, | | SKINNER VALVES 
id like complete ae 
; sans checked below: 


inner Valves (v5-2 

1 ove Oe Go" 1 GUARANTEE 
ee sige al 

\ ee | MILLIONS of CYCLES 


(on most applications) 

















The measure of performance in an electric valve is in 
cycles— millions of them in Skinner Valves... with the 
kind of guaranteed performance made possible through 
the constant research, lab testing and design facilities, 
know-how of Skinner engineers and the productive 
capacity of an ultra-modern plant. Skinner Solenoid 
Valves have a record of satisfactory and dependable 
performance in countless installations for gaseous or 
liquid control. Many models are Underwriters’ Approved. 
Let us approach your problem in the modern manner. 
Some of the many Skinner Valves are shown below. 





X5 


Some as 
20-150 p.s.i. V5 valves 
(except 
explosion proof) 


0-300 p.s.i. 












apr v2 ay M2 
2-way ’ 2-way 
0-200 p.s.i. ; 5-250 p.s.i. 


| V50 
» 2-way 
0-3000 p.s.i. 


V5-3 
3-way 
0-300 p.s.i. 





Ric 7, 





SKINNER ELECTRIC VALVE DIV., The Skinner Chuck Company, 105 Edgewood Ave., New Britain, Connecticut 
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PRESSURE SWI 


PRESSURE RESPONSE CHARACTERISTICS 


Accurate sensing of any system pressure 
over an Adjustable Range of 15 to 3,000 
P.S.1, This adjustment range is obtained 
through 4 Fitting Kits which are inter- 
changeable on the same basic Body Kit. 
Will actuate an electric circuit at any pre- 
determined point on increasing or decreas- 
ing pressure. 


External adjustment screw for field setting. 


The Fixed Actuation Value varies from 10 
to 300 P.S.I. depending on switch setting. 


Models designated—H are for Hydraulic 
Oil only. 


Models designated—WA have stainless 
trim for use with Water, Air, and Gas. 


OPERATING CHARACTERISTICS © ORDERING DATA 





















































Actuation 
Adjustable Range Value 
Proof Decreasing Increasing _|( Differential) Catalog 
Pressure | Min, Max. Min, Max. Approx. Service Number 
3,000 15 175 25 200 10-25* jHYD. OIL 9612-0-H 
WATER, AIR, | 9612-0-WA 
IGAS* . { 
3,000 35 350 40 400 15-50* jHYD. OIL 9612-1-H 
WATER, AIR, | 9612-1-WA 
IGAS** 
——— = a 
7,000 125 1400 150 1500 20-150* /jHYD. OIL 9612-2-H 
WATER, AIR, | 9612-2-WA 
7M ; eS IGAS* . 
7,000 250 2800 325 3000 35-300* jHYD. OIL 9612-3-H 
WATER, AIR, | 9612-3-WA 
IGAS** 














Pressures in P.S.|. 
* Fixed at any pressure setting, varies as shown from lowest to highest setting. 

** Consult factory for CORROSIVE GAS SERVICE. 
BODY KIT (complete switch less fitting kit) may be purchased sep- 
arately — specify as 9612 BODY KIT. 
FITTING KITS for all services and pressure ratings may be interchanged 
and purchased separately — specify as 9612-0-H FITTING KIT, 9612- 
0-WA FITTING KIT, 9612-1-H FITTING KIT, etc. 


DETAIL DATA 


ELECTRICAL CHARACTERISTICS 


Incorporates an U.L. approved s.p.d.t. snap action switching element 
rated for AC and DC circuits. Recommended to operate relays, sole- 
noids, motor controls, and similar devices. 

Automatically reset by snap action of switch. 

Electrical connection is made through 13/16 hole for 2 inch conduit 
connector to screw terminals on switch. 

PRESSURE CONNECTION: Y% — 18 N.P.T. internal thread, 
MOUNTING: Two 9/32 holes in mounting bracket. 

WEIGHT: 2 pounds. 


:- » 
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°e MELETRON 
TCH © MODEL 9612 


FEATURING 
Long service life 


The piston type pressure sensing element 
can be expected to perform millions of 
cycles under fast, continuous operation, 
where flexing elements will fatigue or 
rupture, 

Not sensitive to surges or vibration 


Generous piston travel plus extremely high 
proof pressure, prevents the undesirable 
actuation or damage from line surges, 
jarring or vibration. 

Flexibility of application 

The same basic switch body may be con- 
verted to any of the operating character- 
istics tabulated at left, by simply changing 
fitting kits. The easily accessible electrical 
terminals may be arranged to open or 
close the circuit on increasing or decreas- 
ing pressure. 

Tamperproof adjustment 

The switch setting is adjusted externally 
and locked in place to avoid its accidental 
disturbance. 

Pressed steel housing protects switch 
against dust, damage, and moisture. 
Mounting bracket is exceptionally adapt- 
able, may be rotated to any position ona 
full circle, or moved up and down on the 
neck of the switch. 











ACTUATION POINT 
ADJUSTMENT 





BODY 
KIT 
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MANUAL> 4-WAY SELECTOR VALVES - 1500 P.S.I.- OIL SERVICE 






FLOW DIAGRAM 
ON HANOLE 


FLOW PATTERNS 


OPEN CENTER 





FEATURING 
The patented ‘‘Shear-Seal” principle and 





its unique advantages: Leak-proof closure, 
low handle load, high flow capacity, no 
“wire-drawing,'’ not critical to dirt, only 
one moving valve member, excellent throt- 
tling, no ‘“freeze-ups,”’ simple and rugged 
design that pays off in long trouble free 
service life. Valving members wear-in 
where others wear-out! 


Plus: 


Flow diagram incorporated on handle in- 





dicates flow for all actuating positions. 
Fully enclosed position stops and detents. 
Extreme versatility for the Original Equip- 














VALVE CHARACTERISTICS 












































ORDERING DATA 
Handle Load 

Valve Number Minimum | Rated Flow (at end of Shipping 
Port Flow at 20 ft. per handle) at Weight 
Size Open Center | Closed Center| Passage |sec. velocity* | Rated Pressure} {approx.) 
Y"N.P.T. |C-121-S1-HO3 | C-121-S1-HC3| 4% DIA. 3 G.P.M. 10 LBS. 3 LBS. 
¥%” N.P.T. |C-122-S1-HO3 | C-122-S1-HC3 K, DIA. 9.5 G.P.M. 20 LBS. 5 LBS. 
VY” N.P.T. |C-123-S1-HO3 | C-123-S1-HC3| %, DIA. 9.5 G.P.M., 20 LBS. 5 LBS. 
¥Y" N.P.T. |C-124-S1-HO3 | C-124-S1-HC3 % DIA, | 27.5 G.P.M. 30 LBS. 17 LBS. 

1” N.P.T. | C-125-S1-HO3 | C-125-S1-HC3] 34 DIA. | 27.5 G.P.M. 30 LBS. 














ACCESSORIES (at extra cost) 

SPRING CENTERING devices are available 
for %, ¥%, and Y, inch 4-way valves. 
POSITION LOCK may be furnished for 
all valve sizes, where accidental move- 
ment of valve handle must be prevented. 
Snap action locked position can be changed 
only by intentionally pressing the release 
lever. 


Write for specific catalogs on other Barks- 
dale controls: 

Switches for all pressures and 
functions, Catalag 3M-1. 

Manval ‘Shear-Seal’ Valves, Shut-Off and 
Selector, to 6000 P.S.I., Water, Oil, and 
Air Service, Catalog 4B-1. 

Solenoid 3-Way and 4-Way Air Valves 
to 500 P.S.I., Catalog 3C-1. 


Pressure 


Solenoid ‘Shear-Seal' Valves, Shut-Off 

and Selector, for Water, Oil, and Air 

i Pressures to 3000 P.S.I., Catalog 
-2 
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ALCOA 


AVENUE, 


ment Manufacturer: Straight porting read- 
ily provides for manifolding, by using 
standard nipple and tee in pressure and 
return ports and street ells in cylinder 
ports (see installation hints on reverse 
side). 

“Pedestal”, bracket, or panel mounting. 
Spring centering and positive locking de- 
vice available as standard accessories. 
Designed for mass application and mass 
production. 

Low initial cost to keep the Original Equip- 
ment Manufacturer in a competitive posi- 
tion, and low maintenance to protect his 
good name. 


















DETENT 





ROTOR 











HOUSING 
SHEAR-SEAL 








LOS 
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NEW PRODUCTS 


Components, tools and equipment designed }, 
improve operation of fluid power systems an 
described here . . . for more information §j 
in and mail the post card bound in this issue 



























































































































































































































NEEDLE VALVES 
. . + for air and hydraulic 
service 


Designation: 270 Series 

Sizes: 4 to % in. NPT. Both 
straight line and angle pattern 
are available. 

Design: Choice of “O” ring seal 
or conventional packing. Made 
of brass or 430F stainless steel 
bar stock. “O” ring style is par- 


FLUID MOTORS 
- + + gear units to 52 hp 


Design: Hydreco four-bolt de- 
sign gives the motor rigidity and 
stability by locating the four 
bolts (all that are required for 
assembly) in the area of greatest 
internal pressure. Bronze wear- 
plates and heavy duty roller 
bearings add to ruggedness. Fur- 
nished with flange or foot 
mounting and straight or splined 
shaft. 


MILLING MACHINE 
. . « with tracer control 


Designation: There are several 
models, pictured is the smallest 
of the line, Model 1-24. 


Hydraulic Operations: Hydraul- 
ic tracer servo-control provides 
accurate positioning of vertical 
spindle slide, ram and ram slide, 
whereby the tool reproduces the 
same form as dictated by stylus 
in contact with master. All hy- 
draulic feeds are of infinitely 
variable feed rates with stepless 
automatic tracer control. 


Features: Table working surface 





For more New Product Information turn to page 172 








ticularly suitable for test panel 
high pressure air or hydraulic 
service. No packing adjustment 
is required. Has a self-aligning 
spindle that insures tight seat- 
ing. Design permits repacking 
under pressure. 
Hoke, Inc., 
Englewood, New Jersey 

Circle 230 on Reader Service Card 


Sizes: Fluid motors in capaci- 
ties up to 52 hp and for operat- 
ing pressures up to 1500 psi. 

Features: Fluid motors for ap- 
plication on machine tools as 
well as on mobile equipment. 
Motor is gear type and offers 
reversible rotation. Starting 
torque is exceptionally high. 

Hydreco Division 


The New York Air Brake Company, 
Cleveland, Ohio 
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is 32% x 14% in, longitudinal 
range 24 in, cross 12 in, vertical 
8 in. All feed rates are infinitely 
adjustable, 0-65 in/min. Spindle 
speeds range from 900 to 3600 
rpm. Floor space 76% x 47% in. 
approximate weight is 4300 lbs. 
Standard equipment includes: 
three dimensional tracer-control; 
coolant tank with pump, motor 
and piping; splash and chip 
guard; cutter adapter draw bar; 
hydraulic power unit; and com- 
plete motor controls. 


Turchan Follower Machine Company 
Detroit, Mich. 
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To Insure Continuous Efficient Operation 


MARVEL 
SYNGLINAL 
FILTERS 


Are Installed 
AS 


STANDARD 
EQUIPMENT 





SUMP TYPE (Cutaway) 





Hydraulic Power Unit Model 150-HPT-17. Showing installation (indicated by arrow) of a 
line type Marvel Synclinal Filter. 
Photo Courtesy Weinman Pump & Supply Co., Pittsburgh, Pa. 


For Dependable Protection On All Hydraulic 


And Low Pressure Circulating Systems 


Weinman Pump and Supply Co., advises that: The installation of Marvel 


+ Synclinal Filters as standard equipment has proven they are most efficient in 


filtering out all foreign material and protecting their units. This assures the 
users of this equipment, long periods of continuous operation before filter 
maintenance is necessary. The decision for installing Marvel Synclinal Filters 
as standard equipment was the result of thorough and rigid tests conducted 


by their Engineering Department. 


A SIZE FOR EVERY NEED 

Marvel Synclinal Filters are available in sump and line types, in capacities 
from 5 to 100 g.p.m. and in monel mesh sizes from 30 to 200. Line types 
operate in any position and may be serviced without disturbing pipe con- 


nections. 





In response to the great demand, we have 
WATER adapted both our sump and line types for use 
FILTERS in all water filtering applications. No changes 
have been made in the basic synclinal design. 





625 W. Jackson Bivd. 
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A Ad E Ligineering (Ompany 


625 WEST JACKSON BLVD., CHICAGO 6, ILLINOIS 


Chicago 64, Illinois 


Name 
Company 
Address 
City .. 


Circle 118 on Reader Service Card 


LINE TYPE (Cutaway) 


eee ae ae ee eee Cee Ce 


Marvel En ay J Company 








Without obligation, please send me your Catalog #106 con- 
taining complete engineering data on Marvel Synclinal Filters. 
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R/M VEE-FLEX° PACKING RINGS handle a tough assignment 


The packing assignment was explicit. 
No leakage must be allowed to by-pass 
the packing rings, spill over the ma- 
chine and run into the molds. Rejec- 
tions and shutdowns would result. 
The machine—an automatic molding 
machine—is pictured above. 


R/M Vee-Flex Packing Rings were 
put on the job last November. Ever 
since the installation date the machine 
has been operating 24 hours a day, 
6 days a week under a constant pres- 
sure of 1000 psi, and at approximately 
200°F. The original packings are still 
in use. Leakage is so slight that the 
atmospheric dust absorbs it before it 
can spill over into the molds; so it 
causes no shutdowns. 





To understand why, take a look at 
this cut-away view of a nest of R/M 
Vee-Flex Packing Rings. Note how 
the surface of each ring is convexly 
curved where it touches the next ring. 
When the hydraulic pressure stroke 
occurs, this construction produces an 
automatic seal laterally against the 


stuffing box wall and longitudinally 
against the next ring. Photoelastic 
analyses,* corroborated by radial 
pressure tests,* prove that maximum 
sealing performance occurs at a point 
slightly below mid-width. 


If you are packing pumps, valves, 
rams, presses, cylinders, accumulators 
or other hydraulic equipment, R/M 
has Vee-Flex Rings to meet your 
most exacting requirements—five dif- 
ferent types, for example, seal against 
pressures ranging to 6000 psi and 
more. Different types are available 
for air, gas, steam, oil, water, food 
products, etc. 


Write for R/M Vee-Flex Bulletin giving 
complete data and table of sizes. 


*Performed at the Franklin Institute Laboratories for Research and Development 








PACKINGS 


RAYBESTOS-MANHATTAN, INC. 
PACKING DIVISION, MANHEIM, PA. 








FACTORIES: Bridgeport, Conn.; 
Manheim, Pa.; No. Charleston, S.C.; 
Crawfordsville, Ind.; Passaic, NJ.; 
Neenah, Wis.; Peterborough, Ontario. 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Packings « Teflon Products « Asbestos Textiles « Industrial Rubber Products * Abrasive and Diamond Wheels 


Rubber Covered Equipment « Brake Linings « 
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Brake Blocks « Clutch Facings * Fan Belts ¢ Radiator Hose « Sintered Metal Products * Bowling Balls 
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-- AIR AND HYDRAULIC 


Lindberg Mill Type Cylinders are heavy, 
tough cylinders . . with plenty of guts built 
in. They'll handle the meanest and most 
demanding job you can think of, and they’re 
not just fair weather cylinders . . they'll per- 
form dependably under the most adverse 


operating conditions. 


In short, Lindberg Mill Type air or hydrau- 
lic cylinders can take on any big, rough and 
tough application you have. 

Lindberg also builds a standard cat- 

alog line of heavy duty air and hy- 

draulic cylinders .. up to 12”. Ask 


for bulletin #731 on air cylinders . . 
#701 on hydraulic cylinders. 


AIR..HYDRAULIC 


LINOBERG CYLINDERS 


Lindberg Engineering Company, 2441 West Hubbard Street, Chicago 12, Illinois 
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Losses Like this 
couldnt happen to 
Houghito - Safe 
users 


oil leak gestroyes 


anufacturine 
in a blaze © 
¢100,000- 
pefore oe if 


5 years itn the Lab 
—now proved in the field 


CONVENTIONAL OIL BURNS INSTANTLY 


An atomized jet of 
regular hydraulic 
oil pressure-sprayed 
into flame from 4 
blow torch ignited 
immediately into an 
8-foot blaze 


APPLIED HYDRAULICS 








w Hydraulic Fluid Wont Burn or Explode! 


Houghton 


HOUGHTO- SAFE 


IS SAFE 7 WAYS! 





Perfected after more than five years of research and operating efficiency! In plants performing die 
field testing, Houghto-Safe offers protection to both casting, welding, hot press forging and other 
men and machines. This new hydraulic fluid... hydraulic operations—especially near open flames 
rated “‘acceptable from the fire hazard standpoint”’ or extreme heat—Houghto-Safe is the long-awaited 
by Factory Mutual. ..now proves that fire-resistant answer. Here are 7 good reasons why it’s really 
qualities can be obtained without loss in safe... 


1 It’s Non-Flammable—This newly-developed hydraulic fluid won't burn or flash—even when 
* sprayed into an open flame. 


Prevents Corrosion—The new formula contains inhibitors developed by Houghton to prevent 
corrosion and rust in any hydraulic system. 


It is Non-Toxic—Safe for workers to handle—and it bears no unpleasant odor. 


Fortified Lubricity Saves Equipment—Reinforced for high film strength by a chemical 


hw 


ey * additive that gives metal parts greater protection for longer periods. 

ke 

a Oxidation Stability Adds Extra Life—Its exceptional resistance to oxidation assures longer 
ous * service life—proved by over 5500 hours of testing in equipment in actual use. 

¢ is High Viscosity Index Reduces Wear—New Houghto-Safe has a viscosity index of 150, 
1 the showing its stability through widely fluctuating temperatures, and providing safe operation 


at all normal temperatures. It won't freeze—pumps easily at zero without preheating. 









Safe for Packings—Has no il! effect on synthetic rubber packings—neither attacks them nor 
impairs their high efficiency throughout their effective life. 


IO UI 







| Ask the Houghton Man for our new bulletin, containing 
fie acer?t. 4 research data, case histories and pictured proof of Houghto- 

Safe’s efficiency. Or write to E. F. Houghton & Co., Phil- 
adelphia 33, Pa., for answers to any questions you may have 
about this new safe hydraulic fluid. 


=< 


HOUGHTO-SAFE WOULDN'T IGNITE! 


2. 





This non-flammable HOUGHTO-SAFE 


fluid, similarly 


aoa 


++ @ preduct of 






sprayed unde: pre: 
ure into the same 


' flame, would not 
sis ignite—no flash, no ad 
e\SQV - -_ 
flame ¥ AY) ‘ ~| 
¥ . : . \ ‘ . j S 
3 gots \ . ° 
8 yt 
‘ 


Ready to give you 
on-the-job service... 









October, 1953 Circle 91 on Reader Service Card 


35 














POINT WITH PRIDE . . . 


to the pump-on your hydraulically-operated produet 


Brown & Sharpe No. 53 or 55 
Rotary Geared Pump 
with Helical Gears and Antifriction Bearings 






















You can point with pride to a 
quiet operating pump that gives 
smooth flow and long service 
when you equip your machines 
with Brown & Sharpe Rotary aj 7" 
Geared Pumps. Made with heli- 
cal gears of extreme accuracy and 
operating on antifriction bear- 
ings, these pumps efficiently de- 
liver large volumes of oil at high 
speeds and under pressures up 
to 200 psi. The No. 53 supplies 
up to 23 gpm. and the No. 55 
supplies up to 34 gpm. They may 
be direct, gear, or pulley driven. 
An excellent mechanical seal 
eliminates all leakage worries. 











These are but two of the 185 
stock pumps that you will find in 
the Brown & Sharpe Pump Cat- 
alog. Write for your copy... it 
gives detailed data on a complete 
line for hydraulic applications. 
Brown & Sharpe Mfg. Co., 
Providence 1, R. I., U. S. A. 





BUY THROUGH YOUR LOCAL DISTRIBUTOR 


Brown & Sharpe 
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Chiksan swivel joints in landing gear, 
braking and hydraulic control systems 
on Lockheed’s Super-Constellation. 





Chiksan high-pressure swivel joints pro- 
vide complete flexibility and safety in 
steam lines on platen presses. 





Most hose reel manufacturers employ 
Chiksan swivels for pressure and vacuum 
tight connections with low torque. 


Colorado School of Mines turned to 
Chiksan swivel joints for air and hydrau- 
lic lines on shale mining equipment. 


CHIKSAN COMPANY . 





October, 1953 









THE NEW TOOL OF 
ORIGINAL EQUIPMENT 
MANUFACTURERS 


Now Modern Industry has a New 
Tool available in CHIKSAN Ball 


Bearing Swivel Joints. These revolu- 


tionary flexible joints turn with full 
360° rotation in 1, 2, and 3 planes, 
handling air, hydraulics, fuels, oils, 
water and other fluids. 

There are over 1,000 different types, 
styles and sizes for pressures and ser- 
vices from 28” vacuum to 15,000 psi 
and for temperature ranges from minus 
75° F. to a plus 500° F. Packing ma- 
terials have been designed for each 
specific service. 

Wherever unlimited flexibility is 
required in your research, design and 
engineering of new equipment for 
modern industry—CHIKSAN will help 
you find the solution. 


Write for Catalog 53-C. Dept. AH-10. 


The Flow of 


Enterprise Keliex an 


CHICA 





BREA, CALIFORNIA ° Chicago 28, Illinois 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas ° 
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Chiksan Export Company (Subsidiary), Brea, 








Johnson Motors cut fluid losses 75% — 
setting-up time 75% with Chiksan joints 
on their 48 die-casting machines. 





Ermold automatic bottle unpacker uses 
Chiksan hydraulic joints for flexibility 
and stamina in limited space. 





Chiksan high-pressure swivel joints are 
installed for dependability and safety 
in injection molding equipment. 






Chiksan swivel joints are used on the 
coolant lines on the 160” plate mill in 
U.S. Steel's Homestead Works. 





° Newark 2, New Jersey 
Newark 2, N. J 





California ¢ 
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IN THE FLUID POWER FIELD 





Where Are We Going With Training Courses? 


In this issue you'll find a survey of training courses in hydraulics and pneumatics offered 
in industry and by engineering schools. As far as we know, no engineering school offered 
courses in Industrial Hydraulics five years ago. Fluid mechanics and civil engineering hy- 
draulics were all that was known. Today several schools have offered elective courses in oil 
hydraulic circuits. Many college department heads, answering our request for information, 
expressed interest in what other schools were offering and indicated a growing trend to 
add Industrial Hydraulics courses. The more important need is for extension and evening 
courses which men in industry can attend. Several such courses are now being offered; many 
more are needed. 


Product Diversification and the Fluid Power Market 


Will diversification be an economic hedge? A number of large companies apparently think 
so. Mergers between companies are being announced regularly and new lines are being 
added to broaden the sales bases. Integration among companies making hydraulic com- 
ponents has strengthened and broadened their lines. Other manufacturers have entered the 
hydraulic and pneumatic field to further diversify their products and to aim for a mainte- 
nance and replacement business. 


Hydraulics in the Mobile Equipment Field 


The gains which hydraulic components have made in the mobile equipment field in the past 
years have been little short of phenomenal. Major gains have been made in the agricultural 
equipment, excavating and earthmoving equipment and in industrial trucks. According to 
the Bureau of the Census, Department of Commerce, the value of products shipped in agri- 
cultural equipment, except tractors, and in tractors only have each grown to well over 
a billion dollars a year. The same source indicates that close to a billion dollars worth of 
excavating and earthmoving equipment was shipped in 1952. The industrial truck group 
passed the $300,000,000 rate in 1952. With the decline in the production and sale of ag- 
ricultural equipment, a “soft spot" has developed in the sale of hydraulic components— 
particularly pumps, tube, hose and fittings—to this market. Indications are that the decline 
will not be proportional since a higher percentage of hydraulically actuated implements and 
accessories will be represented. The value of shipments of excavating and construction 
equipment continued steadily upward through 1952. Recent estimates are that a slight de- 
crease in volume may be expected by mid-| 954. The sale of industrial trucks is still grow- 
ing and can be expected to increase this year over last and to continue on a high level. 
On the basis of manufacturers’ estimates, the sale of hydraulic equipment to these sections 
of the mobile equipment field (the tremendous automobile, truck and bus fields have not been 
included) should continue on a sound, high level. 


More Sources for Gear Type Fluid Motors 


Not long ago fluid motors using gears were considered impractical. They couldn't overcome 
their own losses let alone develop any usable power. Manufacturers of gear pumps have 
now gathered sufficient experience and production know-how to reduce friction losses and 
bearing loads to the point where gear motors are practical. At least three American man- 
ufacturers offer a line of gear motors which will develop up to 50 hp at 1500 psi. 
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HYDRAULIC VALVES- 


MODELS FOR 
EVERY NEED! 


Five piston designs 
to meet the requirements 
of any circuit 


Tig 












offered in 
| 1500 P.S.!.—3000 P.S.I. 


| for most models 











Six types of operation 
— hand, foot, cam, 
solenoid, oil pressure, 
air pressure 
Four types of action 
—standard, spring 
return, spring centered, 
ball detent 


Wy Pe? 4 Seven sizes available 
—"", Xe", V2", %", 
1”, 1%", 1" 








You can plan a more efficient hydraulic circuit by 
choosing from the wide selection of Rivett valves. 
Every type of control is available, both direct and 
remote, including sequence, shut-off, check, relief, 
unloading, flow control and pilot. Not only does 
this Rivett variety assure you of a better operating 
system, but it also offers far greater latitude in design. 


Rivett 4-way Valves feature a “floating piston.” 
This piston fits extremely close in the valve 
bore by the fact that its fit is independent of 


the fit of the valve stem in the valve covers. 





“O” Ring Stem Seals *O” Ring Cover Seals — 
Reduce Friction No Gaskets 


Large Passages Provide Unrestricted Flow 








With Rivett you get the help of experienced dis- 
tributors, who will assist in laying out the circuit 
best suited to your operating requirements. 





RIVETT LATHE & GRINDER, Inc. 


Hard d Fi Pi _ iT d i 
a ee ay ee DEPT. AH-I0 BRIGHTON 35, BOSTON, MASSACHUSETTS 


Precision Fitted 


furnishes a complete power package 








VALVES © CYLINDERS « POWER UNITS 
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Stops “dirty work” 
in 
hydraulic units 


@ A midwest company became increas- 
ingly aware that hydraulic oil perform- 
ance in its fourteen injection molding 
machines was not all that it should be. 
Formation of oil deposits not only made 
frequent cleaning of filters necessary but 
posed a threat to efficient operation of 
the hydraulic units. 

A Standard Oil lubrication specialist 
recommended Strano Industrial Oil, a 
top quality product of exceptionally high 
stability and containing necessary addi- 
tives to prevent corrosion and oxidation 
troubles. 

Throughout six years of continuous 
hard use, Stanom has provided clean 


STANDARD OIL COMPANY 


Despite cleanliness and efficiency of a midwest 
firm’s Plastic Division, shown above, there was 
“dirty work” afoot in the hydraulic systems of 
the injection molding machines. Division 
superintendent (left) and A. L. Seabaugh, of 
Standard Oil, came up with a solution. 


STANOIL 


TRADE MARK 


Industrial Oil 





operation. It has not been necessary to re- 
place any of the original fills of Stanor, 
and only a small amount of make-up oil 
has been needed. Where filters previously 
had to be cleaned at least four times a 
year, they are now cleaned once each 
year. Hydraulic operation has been effi- 
cient and reliable. 


You can rely on STanor to give you 
the same clean, dependable service not 
only in hydraulic units but in a wide 
variety of equipment. You can get the 
help of the Standard Oil lubrication spe- 
cialist serving your section of the Mid- 
west by phoning your local Standard 
Oil office. Or, write: Standard Oil 
Company, 910 S. Michigan 
Ave., Chicago 80, Illinois. 







| 











STANDARD 











A. L. Seabaugh, working out of 
Standard’s Chicago office, jg 
the lubrication specialist who 
helped this midwest firm gain 
both operating and mainte. 
nance benefits through use of 
STANOIL in hydraulic units, 


Located throughout the Mid- 
west is a corps of specially 
trained, experienced Standard 
Oil lubrication specialists, 
ready to give you prompt, on- 
the-spot help with lubrication 
in your plant. Their broad 
background of practical ex- 
perience, plus their thorough 
training in Standard Oil Lu- 
brication Engineering Schools, 
is yours for the asking. Sim- 
ply phone your nearest 
Standard Oil Company office. 
The lubrication specialist will 
call without delay. He has a 
complete line of petroleum 
products to offer, including 
such outstanding lubricantsas: 


SUPERLA Greases — Available in 
a wide range of consistency 
grades and in both lime-soap 
and soda-soap types. SUPERLA 
Greases cover a wide range of 
operations. These efficient prod- 
ucts are comparable in quality 
with the highest type of special 
greases. 


STANOLITH Greases — Because 
these unique lithium soap prod- 
ucts possess the heat resistant 
properties of soda-soap greases 
and the water resistant proper- 
ties of lime-soap greases, they 
offer a solution to lubrica- 

tion problems caused by 

the presence of both 
heat and water. 









(Indiana) 















































) ’ 
Wt) Eucerything you need .. . 


for HYDRAULIC TUBING CONNECTION WORK 


IMPERIAL 37° Stee! FLARED TUBE FITTINGS 








% 2-Piece and 3-Piece Types. Withstand 
high pressure service and severe op- 
erating conditions, 


% Joints stay fluid-tight beyond burst 
pressure of the tubing. Meet J.LC. | 
requirements. | 

| 


























3-PIECE TYPE has sleeve which 2-PIECE TYPE can be used for % Used with J.LC. and other soft steel 
reduces wrench torque required same applications as 3-piece type tubing, Also copper, fully annealed 
“2 — Permits bends close —offers advantages in economy. stainless steel tubing, etc. | 
join 
out of 
ce, is 
t who | 
1 gain 
iinte- 
ise of 
its, 

Mid- 
cially % Make safe connections that withstand 
deal high pressures and vibration. Joints 
lists, stay fluid-tight beyond burst pressure 
ee of the tubing itself. Meet J.LC, re- 
ation quirements, 
road % Easier and faster to install. Only an 

on: open wrench needed. 
ough Fitting consists of 3 pieces: body, When assembled, sleeve bites into * Can be used with practically any tub- 

Lu- nut and sleeve. tubing assuring a tight joint. ing, including heavy wall tubing that | 
cools, is difficult to flare. 
Sim- 
rest 
ffice. 

will 
as a 
eum 
ding 
sas: 
dle in 
ency 
soap 
ERLA 
re of 
rod- 
ality 
ecial 

HI-DUTY TUBE CUTTER. Has ball bearing 37° FLARING TOOLS for SAE 1010 soft UNIVERSAL GEAR-TYPE BENDERS. witli 

ause action, flare cut-off groove in rollers. Re- steel and other metal tubing. Make flares bend any type of tubing, including hard 
rod- tractable reamer. No. 274-F for 1/8” to 1” to J.C. standards. Easy, single lever temper, heavy wall steel. Also pipe. High 
tant O.D. Tubing. No. 312-F for 1/4” to 1-3/8” clamping. One compact tool, No. 437-F, gear ratio makes bending easier. No. 
ases O.D. No. 206-F for 3/4” to 2-1/4” O.D. flares six sizes — 3/16”, 1/4”, 5/16”, 3/8”, | 270-F. Individual Benders for each size 
per- Also No. 384-F Sawing Vise for tubing 1/2”, 5/8” O.D. Tubing. No. 537-F flares of tubing — 3/8”, 1/2”, 5/8", 3/4", 7/8", 

3/16” to 1-1/2” O.D. 3/4”, 7/8", 1”, 1-1/4” O.D. Tubing. 1”, 1-1/8” O.D. Also lever-type benders. 
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Pioneers in Tube Fittings and Tubing Tools 





IMPERIAL 
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Four Fuller Rotary Compressors, tur- 
bine driven, total capacity 6760 c.f.m., 
110-Ib. p.s.i. 








Due to design and construction, the blades of a Fuller Rotary Compressor 
automatically compensate for wear, thus eliminating loss of capacity. Main- 
tained capacity is just one of the many outstanding features of the Fuller 
Rotary. 

The fewer moving parts that make up any piece of equipment, the more 
continuous service at the lowest operating cost. Fuller Rotary Compressors 
are an outstanding example of simplicity . . . few moving parts—rotor, bearings, 
blades. 

There is no adjustment of valves, no grinding of seats, no bearing take-up 

. . moving parts are reduced to the minimum, all of which means fewer 
shut-downs, with less costly maintenance charges. Shut-downs are costly 
. . . lost time can never be recovered. Install Fuller Rotaries for day in and 
day out, continuous service. 

Fullers are built for capacities to 3300 c.f.m. actual free-air delivery, 
125-Ib. pressure. Write for Bulletin C-6, illustrating and describing the 
design and construction of this modern compressor. 


FULLER COMPANY, Catasauqua, Pa. 
120 So. LaSalle St.—Chicago 3 
420 Chancery Bldg.—San Francisco 4 


c-229 | 
ull # e PIONEERS OF HIGH-EFFICIENCY VANE-TYPE ROTARY COMPRESSORS 
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DEECO 


INDUSTRIAL FITTINGS 
FOR HYDRAULIC EQUIPMENT 


Features of the Deeco Three-Piece Flare-Type Fittings 


Flare Angle: 37° flare angle. 
Sleeve: Sleeve expands during fitting 
assembly and acts as locl her— 
prevents nut from loosening under 
vibration and pressure impulses. 
Sleeve remains stationary during 
assembly of nut on fitting, preventing 
wiping action on back of flare. Wip- 
ing of flare tends to work harden 
tobing at critical point behind tube 
flare, creating premature fatigue to 
tubing, particularly under vibrating 
conditions. 
Sleeve remaining stationary also 
revents twisting of tube when nut 
is assembled to fitting. Twisting of 
tube puts unnecessary stress on tube. 
Sleeve dampens vibration, protecting 
flare. Sleeve re-enforces flare. 





Sleeve compensates for mi - 
ment of tube to fitting. L—- 
aligns flare to fitting nose. 

Burst Pressure: Deeco Fittings re- 
main fluid-tight far beyond tubing 
burst pressures. 

Low Assembly Torque: One to two 
complete revolutions of nut with 
small wrench, after assembled finger 
tight, sufficient to develop fluid tight 
seal. This is most desirable when 
working in close quarters. 

Repeated Assembly: Body, nut and 
sleeve may be re-used indefinitely. 
Close Bends: Close bends to fitting 
assembly possible since there is ade- 
quate diameter to the tube nut to slip 
over bend. 

Short Tube Entry: A minimum of 
tube springing is required because of 
the external flare seat. A decided ad- 
vantage when working in close quar- 
ters. 

Straight Threads: Adequate threads 
provided both on fitting and nut 
allowing use of a wide variety of 
tube wall thicknesses. 


Quality: Precision made to aircraft 
quality rather than to ordi: com- 
mercial tolerances. Shapes e from 
forgings. Straights from barstock. 

Pressure Drop: Drilled passages 
through Se sane LD. of 
tubing, @ pressure drop. 


(Netonl) Std. Tee (NP IO 


Standards: DEECO 
ated aagieinees ot doo 


MIL-F-5506 
ANP?) 1 required by, the JC. 
eiady & CAE Santoae ena 


to 
ASME Standards called for in the 
Code for Pressure Piping. 

St Tube Connector: Provided 
with on ty hex to accommodate “O” 
ring for use in straight thread 
bosses of pumps, valves, cylinders, 
etc. 


Tube Reducer: One piece construc- 
tion allowing reduction to one size 
lower or more from any given size 
which cannot be done with reducers 
of two piece construction. 


The Deutsch Company ... America’s largest producer of aircraft 
fittings ... has for many years manufactured precision parts for the 


aviation and industrial fields. 


Deutsch recently developed new forging techniques for fast pro- 
duction of precise, quality fittings. Result: Low cost manufacture, 


fast delivery, savings for buyers. 


We Write for FREE catalog No. 53 and 53B price list. 


Deutsch Industrial Fittings Are Stocked By These Hydraulic Specialists 


Beverly, Mass.—Robert P. Podgers Co., 337 Cabot Street 

Baffalo, N. Y.—J. V. Tripoli & Co., Inc., 223 Erie Street 

Carnegie, Pa.—R. C. McKee Co., 1943 Borland Avenue 

Chicago, Ill.—Jarvis Engineering, 4804 West Chicago Avenue 

Dayton, Ohio—Scott Equipment & Engineering Co., 1316 Lorain Avenue 
Denver, Colo.—Aviation Service & Supply Co., Stapleton Air Field 
Detroit, Mich.—Industrial Components, Inc., Fisher Building 

Montreal, Quebec—Precision Hydraulics Corp., 463 St. Catherine St. West 
New York, N. Y.—Hummel Technical Products Co., 90 West Street 
Olmsted Falls, Ohio—R. W. Nichols Co., 7539 River Road 

Pasadena, Calif.—Circle Seal Supply Co., 2181 E. Foothill Blvd. 

Portland, Ore-—Tubesupply, 413 Weatherly Building : 
St. Paul, Minn.—Forcey Machine Tool Sales, 44 Endicott Bldg., 4th Street 
Salt Lake City, Utah—C. H. Spencer Co., 219 W. 33rd Street 

San Francisco, Calif-—The Adam-Hill Co., 244 Ninth Street 


Seattle, Wash.—Tubesupply, 2453 Sixth Avenue South 


ee 


Swarthmore, Pa.—Ernest A. Isberg & Co., 200 South Chester Road 
Washington, D. C—Joseph C. Soraghan & Associates, 1612 Eye Street, N.W. 
Wichita, Kan.—Ficke Engineering & Supply Co., 305 Pattie Street 





Deutsch’s method of packing fit- 
tings protects threads and will 
simplify your inventory control. 


Several desirable territories are still open te qualified hydraulic equipment distributers 


THE DEUTSCH comeany 


7000 AVALON BOULEVARD «+ 
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USEFUL LITERATURE 


FILTRATION EQUIPMENT ... A new eight- 
page brochure, A-943, issued by Industrial Filtra- 
tign Division, Hoffman Machinery Corporation, 
presents the essential features and applications 
of their basic types of industrial filtration equip- 
ment. These include disc, cartridge and pressure 
type filters, filtration units, vacuum stills, mag- 
netic separators and oil conditioners. 
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MOLDED RUBBER PARTS... The Darker 
Products Division, The Parker Appliance Co., 
has released catalog 5201A1, illustrating and de- 
scribing many custom molded rubber parts, such 
as seals, gaskets, seats, rings, grommets, insu- 
lators, cushions, mounts and shims. Information 
on design possibilities is also presented. The 
Parker engineering service available to users of 
standard and custom molded rubber parts is 
outlined. 
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INDUSTRIAL THERMOMETERS ... In 
sulletin E-2, a new 16 page publication an- 
nounced by Precision Thermometer & Instru- 
ment Co., industrial thermometers, both mercury- 
in-glass and bimetallic are presented. A summary 
of technical data, details of construction, temper- 
ature scale ranges and various forms of mercury- 
in-glass industrial thermometers in conventional 
case sizes is included. A complete listing of ther- 
mometers for installation in ducts, piping and 
pressure vessels is shown. Thermometers of the 
separable socket type, which includes completely 
dimensioned sketches of all standard sockets are 
also featured. : 
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HYDRAULIC PACKING... A 2 color, 24 page 
illustrated catalog has been issued by the Still- 
man Rubber Co. Many custom molded parts in- 
cluding thermolastic and synthetic rubber “O”- 
Rings, Teflon Back-up Rings and hydraulic 
packings are produced by this company. The new 





You'll find many valuable production 
and design ideas in publications de. 
scribed here . . . copies will be 
sent you free without obligation 


Permadizing process for rubber-to-metal bonding 
is described in the catalog. Engineering and de- 
sign information is also included. 
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VERTICAL PUMP MOTORS. ... The Louis 
Allis Co. has released Bulletin No. 1250, which 
presents hollow shaft and solid shaft vertical 
pump motors and their features. The non-reverse 
ratchet is shown which prevents damage to the 
pump due to accidental reversal of the motor 
caused by the head of water draining back 
through the pump. Drip-proof, fan-cooled and 
explosion-proof type of constructions are shown. 
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BLEEDER VALVES... Republic Manufactur- 
ing Company has released a complete catalog of 
needle, globe, check, relief, plug and _ special 
valves. Many sizes are available with J.I.C. tube, 
union, mpt and fpt connections, for 1500 psi 
service. Other units are recommended for service 
up to 3000 psi at temperatures from —65 F to 
180 F. 
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HYDRAULIC RIVETING EQUIPMENT ... 

A new bulletin has recently been issued by Man- 

co Mfg. Co., giving complete information on their 

standard hydraulic riveting heads, yokes and rivet 

sets. Included also is information and specifica- 

tions on pump units and suspension balancers. 
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HYDRAULIC CONTROL VALVE... Bulletin 
No. CO, released by Hydraulic Controls Co., Inc., 
illustrates and describes a control valve designed 
for use in follow up booster-type positioning sys- 
tems mechanically actuated by cams or linkages. 
Specifications, typical characteristics and an in- 
stallation drawing are shown. 
Circle 207 on Reader Service Card 


‘For more reviews of ‘recent literature turn to page 192 
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Eastman J 


HYDRAULIC 


HOSE ASSEMBLIES 


for the best performance, 
for long life and satisfac- 
tion—all along the line— 
from manufacturer to user. 
Check your needs on the 
following list: 


COUPLINGS 


Solid Male 


a 


2-Wire Braid Hose 


1-Fabric Braid Hese 


2-Fabric Braid Hese 


Spiral Wire Hose 


for free catalog 101 
on Eastman 


hose couplings 
and fittings, 





) Eastman 
HYDRAULIC HOSE ASSEMBLIES 


Every movement and adjustment performed hydraulically 


®@ Drives arms that mine the coal. 
® Forward, back—right or left. 
® Raising, lowering cutting head. 





The mechanical marvel shown in opera- 
tion here... the 76-B Jeffrey COLMOL 
... is indeed a “mighty mole,” capable of 
tunneling into a coal vein at a speed of 
two feet, or more, per minute—delivering 
from 50 to 100 tons of coal per man day. 


Every movement and adjustment is hy- 
draulically controlled through Eastman 
Hydraulic Hose Assemblies. Over 2000 
psi is applied through 1%4’’ Eastman 
double braided hose, delivering 140 hp 
to 10 coal cutters which rotate at 50 rpm 
against the coal seam. Another 50 hp is 
independently provided for other hy- 
draulic operations. Marvelous mobility 
is evidenced by the fact that this 25 foot, 


35 ton monster can turn around in its 
own length. 


The Jeffrey Mfg. Co., pioneers in the 
coal mining equipment field, have used 
Eastman Hydraulic Hose Assemblies on 
all their machines for over 20 years. 
Eastman Manufacturing Company, pi- 
oneer in its own field, too—is proud to 
have played a part in the development 
of the Jeffrey line. 


Call upon our 25 years of experience 
in the application of mobile hydraulic 
power ... for greater efficiency in power 
transmission, lowest cost power delivery 
and most satisfactory performance. En- 
gineering consultation at your call. 





® Tilting heads to follow veins. 
® Separating heads for higher cut. 
® Raising discharge conveyor. 












Superior flexing strength, too... in 
RESISTOFLEX INDUSTRIAL HYDRAULIC HOSE ASSEMBLIES 


never before... 9200 psi 
0 burst pressure 


with an all-synthetic hose 








Resistoflex Hose Assembly in 
pressure test. “4” hose with 
stands 9200 Ibs burst pres 
” withstands 8200 
lbs; ¥2” withstands 7200 Ibs. 






sure 


















Such hose strength stems from a combination of special 
compar tube and modern synthetic yarns. Oilproof and 
non-aging, compar retains its initial high strength. For- 
tified with high tensile synthetic fibre braid, it needs no 
wire for medium-high pressure service. 


This construction also provides five other outstanding 


features for more hose value per dollar. 


1, 


2. 


4. 


5. 


High Pull Strength—as much as 3500 lbs for 44” hose 
—and couplings won’t pull out even at this tension. 
Long Impulse Life—virtually unlimited fatigue resist- 
ance to shock loads and impulse. Hose lasts longer. 
High Impact Strength—hose returns to original cross 
section after crushing load. 

Full Flow at Fittings—Less than 5% reduction in 
cross section at crimp. 

No Gumming or Clogging—compar hose lines inert 
to-all hydraulic oils. 


For more information, write for Data Sheet MH-1. 


































SPECIALLY ENGINEERED FLEXIBLE RESISTANT PRODUCTS FOR INDUSTRY 





rings. These anti-extrusion 
temperatures. Self lubricating, 


tioning of other hydra 
for data sheet FR-1. 
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TEFLON® SPIRAL BACK-UP RINGS 


Made from uniform “Fluorofiex*-T” tubing 
lieved before machining for dimensional stability of 

i withstand elevated 
ey eliminate abrasion 
on “O” rings, reduce friction of the assembly. 
cally inert and nen-Sragin. they cause no 


RESISTOFLEX. .....21:10% 


Belleville 9, New Jersey 











LETTERS 
to a 
Editor 


— 





Electronically Controlled 
Hydraulic Valves 


In your August issue you pub. 
lished a letter on pages 42 and 44 
from Mr. H. D. MacRae requesting 
information on electronically con. 
trolled hydraulic valves. We are en. 
closing drawings of electronically 
controlled valves we now manufac. 
ture. We will appreciate it if you 
would forward this information to 
Mr. MacRae. 

IRviNG Kor .ier, 
Hydraulic Controls Co. 


Thank you, Mr. Kotlier. The 
prints have been forwarded to Mr, 
MacRae. 










Operating Time for 
Four-Way Hydraulic Valves 


Two letters in your Letters to 
the Editor column in the August 
issue were of interest to me. I be 
lieve I can supply some of the in- 
formation requested by Mr. John A. 
Zschiesche and Mr. Harry D. Mac- 
Rae. Mr. Zschiesche asks for infor- 
mation concerning the time involved 
in operating four-way valves in hy- 
draulic circuits. The Midwestern 
Geophysical Laboratory manufac- 
tures several valves of the subject 
type. The natural frequency of the 
electro-mechanical transducer 
(torque-motor) which actuates the 
valve pistons is approximately 325 
cps. Assuming that the torque motor 
may be described approximately by 
an underdamped quadratic charac- 
teristic equation, the time constant 
will be approximately one milli- 
second. The “time constant” re 
ferred to is defined as the elapsed 
time from the instigation of an input 
step function to the instant when 
the output (displacement) first 
achieves its final value. The inertia 
of the valve piston is approxi 
equal to the torque motor armature; 
therefore, the time constant of the 
torque motor-valve combination will 

Continued on page 50 
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DUMPING A SLAG CAR at Jones & 
Laughlin’s in Pittsburgh is “easy as roll- 
ing off a log.” A new electro-hydraulic 
system ...two hydraulic jack cylinders, 
each served by an American Engineer- 
ing Hele-Shaw Pump...enables one 
operator at the push button controls to 
dump a car within two minutes. Syn- 
chronized pump action insures simul- 
taneous functioning of the jacks, and 
identical speeds. 

The Hele-Shaw is a radial-piston, 
variable displacement fluid power gen- 
erator for oil pressures up to 3000 p.s.i. 
It is superlatively rugged...engineered 


*-and built for longest service life and 


maximum dependability. It is easily 


with HELE-SHAW 





HOW TO DUMP A SLAG CAR 


* = 
Aa 
a 


applied to the machine it serves... 
installed on the machine or remote 
from it. Discharge is infinitely variable 
from zero to maximum. Capacities 
range from 0.5 to 110 g.p.m. 

Your American Engineering repre- 
sentative is qualified to analyze your 
hydraulic requirements, to design, to 
engineer and to furnish the necessary 
power units, and assume local responsi- 
bility for continuous, efficient service. 
He can also make unusually good de- 
livery under present conditions. 

Mail the coupon and we will send 
you full information about the Hele- 
Shaw ...or the AE Hydramite for 
pressure to 5000 p.s.i. 
















At top: Dumping a car at 
the J&L slag disposal dock. 
Above: Thee two Hele-Shaw 
a which control the hy- 


draulic jacks...The new fa- 
cilities were devised by J&L 
engineers and the complete 
electro-hydraulic system was 
designed and built by Benja- 
min Lassman & Son, Glen- 
shaw, Pa., AE representative 
serving western Pennsylvania 
and West Virginia. 

















WHEN IT’S HIGH PRESSURE IT'S AMERICAN! 


AMERICAN ENGINEERING Ec 


American Engineering Compan pany 
2530 Aramingo Avenue, Philadelphia, Pa. % 
COMPAN Y 
PHILADELPHIA 25, 















Gentlemen: Kindly send me complete information about ¢ 
the ( Hele-Shaw Pump. [1 Hydramite. 






PENNA. 


In Canada: Affiliated Enaqineering Corporations, itd., Montreal 2, PO 
AE Products are. Toyier ard rerfect. Spread Stokers 

Marine Deck Auxiliaries, Hele-Shaw and Hydramiute 4 
Fluid Power, Lo-Hed Hoists, lo-Hed Cor Puller 


October, 1953 
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NATIONAL OIL SEAL LOGBOOK 


Write our Redwood City office for reprints of this Logbook page 





How Dart uses National 0-Rings 
in front end suspension of 60-ton truck 


Among the many unusual features of 
the new Dart 60-ton dump truck is the 
air-hydraulic suspension system for the 
front axle. 

As the dual 18.00 x 25 tires roll into 
a depression, the fixed piston (Figure 
2) moves downward. This forces S.A.E. 
#30 mineral oil from the piston cham- 
ber to the hollow piston and compresses 
captive air above the oil level. As the 
truck’s weight presses downward, the 
operation is reversed. In both cases, 
counter-pressure between air and oil 
absorbs road shocks. 

To insure zero leakage sealing in this 
demanding application, four National 
O-Rings are employed. Three O-Rings 
seal various piston or cylinder parts, 
and a fourth seals the oil intake valve. 
O-Ring diameters range from approxi- 
mately 16” on the piston cap to 1” on 
the intake valve. O-Rings are all con- 
ventional National synthetic rubber 
O-Rings, designed to withstand temper- 
atures up to 300° F and pressures to 
1,500 p.s.i. 


Figure 1. Dart Model 60 Truck 


Standard-design National Oil Seals 
with single and dual spring-tensioned 
sealing lips (Figure 3) are also utilized 
in the truck—particularly in the wheel 
bearing assembly, planetary clutches 
and twin 350-horsepower engines. 


*T.M. Reg. 


Figure 2. Dart Front End Suspension Unit 


Precision-made National Oil Seals 
and O-Rings are available in thousands 
of standard types and sizes. If conven- 
tional units do not precisely suit your 
application, modified or special seals 
can be designed. Call the factory-trained 
National Applications Engineer nearest 
you for complete information. 


Figure 3. National 50,000 (left) and 10,000 
spring-tensioned leather oil seals 


Sealing 
News & Tips 


National O-Rings now 
offered in all standard 
sizes, commercial grade 


National O-Rings 

are accurately 

compounded, pre- 

cision-molded and 

trimmed O-Rings 

available in all 

standard sizes, 

commercial grade, 

for dynamic or static applications, 
They are available through National 
Applications Engineers in your area, 
Write or phone your factory-trained 
local National man for complete in- 
formation and engineering help. His 
address appears below. 


New O-Ring catalog 
free to engineers 


The new National O-Ring Catalog 
is designed for broadest usefulness 
in all industries utilizing O-Rings. 
Contains brief but complete infor- 
mation on dynamic and static appli- 
cation of O-Rings, gland-groove de- 
sign, use of back-up rings, etc. Fully 
illustrated, lists all commercial grade 
National O-Rings and back-up rings. 
Write direct to our Redwood City, 
California office for your free copy, 
giving your name and title. 


“Let Your Decision be Based on Precision” 


NAICNAL 


OIL & GREASE SEALS 


NATIONAL MOTOR BEARING CO., INC 
General Offices : Redwood City, Californie 


Plants: Redwood City, Calif.; Downey 
Angeles County), Calif.; Van Wert, 





CALL IN A NATIONAL APPLICATIONS ENGINEER 


Downey (Los Angeles Co.), CALIF. . 11634 Patten Rd., TOpaz 2-8166 

MILWAUKEE, WIS. 647 West Virginia Street, BRoadway 1-3234 

NEWARK, N. J. Suite 814, 1180 Raymond Blvd., Mitchell 2-7586 

Repwoop City, CALIF. . . Broadway and National, EMerson 6-3861 
519 South Broadway, WIchita 2-6971 


Room 4113 Field Building, F Ranklin 2-2847 
210 Heights Rockefeller Bldg., Y Ellowstone 2-2720 
30 Highland Park Village, J Ustin 8-8453 
726 Lothrop Avenue, TRinity 1-6363 
WICHITA, KANSAS 


CHICAGO, ILL. 
CLEVELAND, OHIO . 
DALLAS, TEXAS 
DeTro!rT, MICH. 
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elevating 
lowering 
pushing 
pulling 
tilting 
clamping 
opening 
closing 
knock-out operations 
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M CYLINDERS air. hydraulic) 


From a smooth, delicate push on a testing machine to a 
rugged thrust on a press application, O-M Cylinders han- 
dle all straight-line motion problems with ease and pre- 
cision. Special interlocking mechanism eliminates need- 
less tie rod- end caps . . . saves 1/3 INSTALLATION 
SPACE. Also assures better alignment, gives O-M the 
lowest coefficient of friction of any cylinder . . . smoother 
performance at low or high pressure regardless of length 
of stroke. End plugs tapped for universal mounting. Any 
one or combination of mounting brackets may be used to 
install . . . without disassembling or changing cylinder. 
Easily removed, inspected, repaired. 


wit U- 













Write today for FREE catalog and com- 







ov set yf \, = ——— templates Available in a full range of sizes (11/4” to 8” bores) 

“a here all cylinders and mounting with standard, 2 to 1 or oversize rods. All machined steel 
— with bearing bronze, no castings. Completely interchange- 

14 day delivery on most sizes — pion ociscsittthdienicitaneeienciaghitietisataaieeesmaiiaal 






ORTMAN-MILLER MACHINE CO. 
1204 150th Street, Hammond, Ind. 


(C0 Please send latest O-M Cataleg 
[] Please send Complete Set of Templates 





~~ @ e”* 










interchangeable bore for bore 
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TOGGLE VALVES 


Opened or closed with a single, positive motion—like a light 
switch—these HOKE toggle valves will improve the design of 
your instrument panel or test stand. Use them to control gas or 
liquid, at pressures up to 1000 psi or in high vacuum, with no 
leakage through stem or seat. They are available in 4%”, %4”, 
%” and %” sizes, in brass or stainless steel. The seat mate- 
rial, normally synthetic rubber, may be altered to meet specific 
conditions. Both straight line and angle type are ideal for 
instrument panel installation and can be mounted easily and 
securely with a lock nut. Several types are available with plastic 
knobs of various colors, for quick identification of fluids. For 
fingertip fluid control—for time-saving, dependable, efficient 
performance—specify HOKE Toggle Valves. Write Hoke Inc., 
187 S. Dean St., Englewood, N.J., for Catalog & Data Sheets. 
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be approximately 1.25 milliseconds, 

Mr. MacRae requested informa. 
tion concerning “an electronically 
controlled hydraulic valve that will 
control the flow directly with the 
variation of an electric current.” 
The valves discussed above are of 
this type. They may be controlled 
either with triodes or pentodes. Pen. 
todes are usually used because of 
their higher output impedance. This 
tends to “swamp out” the inductance 
of the torque motor windings; there- 
by, moving out the break frequency 
of the electrical lag beyond the 
usable part of the frequency spec- 
trum. 


_S. J. Jatras, 





Project Engineer, 
Midwestern Geophysical Laboratory 


Open Port Air Filter 


We are using a double acting 
hydraulic ram as a single acting 
gravity return type, and for various 
reasons, prefer to leave the unused 
ram port to atmosphere rather than 
hook it back to the reservoir as is 
common practice. Since this open 
port “breathes” with each motion of 
the ram and we are operating in 
dust laden air surroundings, we feel 
the need for some small air filter to 
protect the cylinder, but we are at 
a loss to know where to buy it. The 
port size this filter must work into 
is 34 inch N.P.T. If you could give 
us information on a source, it would 
be appreciated. 

CHARLES DERLER, 

Engineering, 

Electric Tamper & Equipment Co. 


We've sent you a list of manufac- 
turers who can supply a filter for 
your job. 


No User Royalty on "O”" Rings 


I understand that the “O” rings 
which are used for piston seals in 
much of the equipment described 
in your magazine are a pate 
item. Could you tell me whom to 
contact for information regarding 

Continued on page 4 
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e chemically stable 
@ non-volatile 
@ odorless 


Lindol HF —industry tested for over 10 
years in die-casting plants across the 
nation—provides an extra margin of 
cs safety for operators of hydraulically- 
activated machines. Plant managers de- 
: pend on Lindol HF to minimize fire 
hazards in line breaks and other me- 


chanical failure. 
Lindol HF is unaffected by customary 
| thermal and mechanical stresses of 


L 


CELANESE LINDOL* HF 


LINDOL HF 


the flame-resistant hydraulic fluid 








@ low pour point 
@ non-corrosive 
e excellent lubricant 


hydraulic equipment... remains stable 
at highest temperatures... contains no 
water, inorganic salts, chlorine or 
additives. 

For greater safety with hydraulics, trans- 
fer power with Lindol HF. Write for 
new information bulletin. 

Celanese Corporation of America, 
Chemical Division, Dept. 588-J, 180 Madi- 
son Avenue, New York 16. 


LINDOL HF as an additive in regular 
petroleum lubricants (112% by volume), 
and in synthetic lubricants (5% by vol- 
ume), increases film strength and lubri- 
cation value. 





*Reg, U.S, Pat, Off. 


NN 6s Bick 3s a oot md bende be dae eared ease Clear 
Spedite Gouvitp BOVBSrC.. occ cccccccscscceve 1.160+.008 
Boiling Range @ 10 mm. Hg. °C..............06. 255—295 
Volatility, 6 hrs. @ 100°C, % max.... 2.2... .. cece ee eees 0.1 
Flash Point, °F Tag open cup............eeeeeees 440—465 
Fire Point, °F Cleveland open cup..............eeeee0s 685 
Auto Ignition Temperature, °F...............006- over 1100 
Viscosity Range, Seconds Saybolt Universal @ 25°C. .240—325 
Ra SS PS Re RP are eee oe —25 to —30 
I, ON, GP a en's a sii'¥cn 4 daled cade ee ve wae 9.7 
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New, rugged 32-10 series pumps and motors have 


Now-a BERRY Ketdzackc unit |t 


Nov 
the 

has 

petr 
Indu 
tool 
fore 
met 


In th 
scre 
reel 


at 1200 RPM. As fluid motor, unit is 


different pressure. The 32-10 E3 shown he — 

















Motors Positi 
MOTOTS Positive t 
zero is assured by Ag r “ ae down to Pumps Positive displacement of the oil i red 
ide ober ce of the liquid column as the unique Berry rotati e oil is assu 
a ‘ ' 
ae ion ing on the torque arm of the cylinder arc in nl aes Meee 
liquid column before it at the pressure required. 
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it! for your biggest hydraulic job! 


| ynlimited applications, capacities up to 300 h. p. 










Now ready to take on your heaviest assignment is shot-hole drilling rigs. 

the same revolutionary Berry rotating piston that Interchangeable as pumps or fluid motors and de- 
has proved so successful in many industrial and signed for overhung loads, Berry units are rugged, 
petroleum field jobs. shock resistant, dependable, positive, economical, 
industrial applications include saw-mills, machine long-lived. Write us for full details or call your local 
tools, liquid fuel transports, draw-benches, drop distributor. 






forges, harvesting machines, extrusion presses, 
metal-working machines and many more. 






A few suggested uses for Berry 32-10 Units: 


+ Steam Shovel Conversions +» Winches + Hoists - Drag 








In the oil fields, Berry units are powering vibrating Lines » Earth-Moving Equipment - Drilling Rig Rotary 
screens, water pumps, mud mixers, wire measuring Tables + Mining Machinery - Steel Mill Machinery 
reels, bug blowers, pipe-wrapping machines and + Large Saw Mills. 








BERRY © DIVISIO 


Oliver Iron and Steel Corporation, Pittsburgh 3, Pa. 
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a license to use these rings in ap 
item I wish to manufacture? 
Wa tter B. Powe, 
Powell Engineering Co, 
Altadena, Calif. 


The basic patent for the “Q” 
ring is owned by the estate of N. A. 
Christiansen. The arrangement for 
Synthetic rubber and Silicone "O” rings, lip-type seals and cups are | 7 oyalties are made by companies 
that manufacture “O” rings. There 
are no patent or royalty problems 
bestos, flax and many other similar materials. They have been used in | for the users of “O” rings. 


constantly finding new applications formerly handled by leather, as- 





many applications to replace stuffing boxes, multiple packing sets, com- 


plicated adjusting devices and other expensive machined parts. Steel-Rubber Bonded Seal 


ee 7 In the February, 1953, issue, you 


published an article “Suggestions 
for Leakage Control in Hydraulic 
Systems.” We are interested in ob- 
taining information on a type of 
seal for use under bolt heads. This 
type of seal consists of a plated steel 
washer with a bonded rubber seal 
of trapezoidal section. The rubber 
seal is bonded to the inside diameter 
of the steel washer. We may have 
application for this seal and are also 
interested in contacting any Amer- 
ican suppliers of similar types. 

P. J. NAVIN, 

Purchasing Research Engineer, 

The Denison Engineering Co. 


The seal you refer to, shown in 
Figure 6 on page 40 in the article 
you identify is a design originated 
by Dowty Seals, Limited, a subsidi- 
ary of Dowty Equipment Limited, 
Cheltenham, England. This seal and 
other types of bonded seals, under 
the trade name of “Dyna-Seal” are 
specifications, and has developed many compounds and exclusive | made and sold in this country by 


methods of fabrication for this type of part. Our long experience and — Rubber Products, Deyton, 


Acushnet produces great quantities of rings and seals to exacting 


quality controlled production assure the highest standard of precision. 





These items are made to order, Double Check Shuttle Valve 


none are stocked. Will you please tell us the source 

Rubber Handbook | or sources of supply for the double 

PROCESS COMPANY sent on request. check shuttle valve shown on page 

New Bedford, Mass., U. S.A. 108 of the July issue of APPLIED 
HYDRAULICS. 

Epwarp T. CARR, 


Bleomington, Ind. 


This type of valve is made by 
Westinghouse Air Brake Company, 
Industrial Division, Wilmerding, 
Pa. 

Address all communications to 794 Belleville Ave., New Bedford, Mass. Continued on page 58 
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THEN YOU NEED 


WEATHERHEAD FP METO 


mva-gon. com get s positive, leskproot, vibration gig (eine Sell Cees 


resistant seal for any pressure, low to extremely high— 


without flaring and using a wrench as your only tool. 


With the patented ERMETO design, the sleeve 
actually shears a groove into the outer surface of the 
tube when the nut is tightened. The result is a positive 
seal, for the life of the tube, regardless of how often 
the joint is disassembled and reassembled. Write for 
ERMETO Catalog E-1457. 


NO FLARING ® No Threading 
No Welding *® No Soldering 


THE WEATHERHEAD COMPANY 


partner A ALP eee 
300 East 131st Street . 
Cleveland 8, Ohio 
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“Dog Leg” piping connections made with Barco Swivel Joints to 
the hydraulic cylinder of this Kux Die Casting Machine permit 
I cones movement of the geste | head to any desired position. 


HYDRAULIC APPLICATIONS 


AFETY is one significant reason for using Barco Swivel 
Joints on HYDRAULIC APPLICATIONS. Pressures often 
run to 3,000 psi, or more. For such service, metal piping and 
flexible joints offer important advantages. Non-rigid type con- 
IT'S easy to ee right answer for even your nections can burst instantly without warning, causing injuries 
Chg h 4 . ; . . 

OEE ETE ee, SENT CUE personnel, fire, and waste of valuable oil. Insurance companits 
when you use this new engineering catalog on : 

BARCO SWIVEL JOINTS. It is complete with counsel against such hazards. 


ictures and diagrams showing correct application , , 
a shields * ceocliihaibs pwr rts 4 ecm: In contrast, Barco Swivel Joints are pressure-safe and also fire- 


Barco Swivel Joints: safe. Even if a joint should wear, there is only a slight seeping 
of fluid—no bursting nor fire hazard. High shock loads can 
be handled without danger. Barco joints also give more posi- 
tive hydraulic contro] as there is no “mushiness” caused by 
stretching of hose. 


























@ Leckproof! Perfect Sealing—Hot or Cold. 





@ No Binding, Low Torque! Trouble-free. 





@ Self-Aligning! Simplifies Installation. 





®@ No Lubrication Required! Easy Maintenance. 
@ Economical! Wide Choice of Sizes and Styles. 


Send for a copy of new Catalog 265A and com- AWigh Pressure Agdradie SWIVEL JOINTS 
17 


plete information. 














BARCO High Pressure Hydraulic Swivel Joints for 4’, 
3 A @ C 0 %", ¥2", and %” O.D. Tubing, or comparable pipe sizes, 
are listed and described in Bulletin 269. These joints are 

Co: built to 3,000 psi working pressure standards and meet 
Wlanufiactwring Military Specification J-5513A. ASK FOR BULLETIN. /\ 


532 Hough St., Barrington, Illinois 
in Canada: The Holden Co. ttd., Montreal 





















Oc 
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RACINE 


ALL COMPONENTS 
FOR ANY HYDRAULIC CIRCUIT 


"They work better regether” 


WRITE FOR NEW CATALOG AND 
NAME OF NEAREST FIELD OFFICE. 


STF = Complete Engineering Service 


Available without charge. Address: 
| RACINE 


RACINE HYDRAULICS & MACHINERY, INC. 
2074 ALBERT ST., RACINE, WISCONSIN, U.S.A. 

















Ps ~~ 
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/2 
4 


RACINE 
\ 
te 
f © 


RACINE HYDRAULICS & MACHINERY, INC. RACINE, WISCONSIN 
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MARSH research leads again 


with a new improved quality 
impregnated mechanical leather! 





Marsh leads in better Leather 
Packings, because = 






* Only packing leather spe- 
cifically tanned to Marsh 
rigid specifications is used. 





V Packing 





Cup Packing 


oO 


U Packing 


Washer 






¢ Marsh continuing research 
on impregnations and qual- 
ity control give you new 


a 7 * 
packing material values Sienna ditinn 





to improve the efficiency and 





acceptance of your products. 





Marsh research has developed 
new, tougher — wear, age and 





extreme temperature resistant Diaphragm 




























— mechanical leather packings 
which combine resilience and 
tightness with low friction. 






ENGINEERING AND 
CONSULTING SERVICE 










If you seal oil, water, air, 











FEATURES: Low coefficient of friction vacuum, gas, gasoline, 


— both static and running, greater 





naptha, alcohol or other 
fluids, ask Marsh for field 





wear resistance, tighter sealing, 





better high and low temperature 





a 
stability, improved lubrication poten- engineering service. 





tials, longer life 





@ Write for Engineering Handbook and technical literature 






C.W. MARSH COMPANY 


Main Office and Factory... Muskegon, Michigan 
* SALES OFFICES « 
101 PARK AVE., ROOM 1730 
NEW YORK 17, NEW YORK 






1900 EUCLID AVENUE 
CLEVELAND 15, OHIO 


75 &. WACKER DRIVE 
CHICAGO 1, ILLINOIS 
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Automatic Leveling of 
Hydraulic Elevators 


The second item under “Trends” 
on page 24 of the August issue of 
APPLIED HYDRAULICS states 
that the problem of automatic level. 
ing of hydraulic elevators has beep 
solved by “elevator people.” I would 
be very much interested in receiving 
information as to which manufac. 
turers have solved the leveling prob. 
lem and in receiving references to 
literature describing their methods, 

GeorceE E. Lomas, 
Bureau of Ships, Code 522, 
Department of the Navy 





There are a number of manufac. 
turers of hydraulic elevators. Two 
that have worked out automatic lev. 
eling devices are: F. Rosenberg 
Elevator Company, Milwaukee, Wis. 
and Rotary Lift Company, Mem. 
phis, Tenn. These and other elevator 
companies will be able to furnish 
technical literature and cooperate 
in answering your specific ques- 
tions. 


It Wasn't the “Biggest” 


The August issue of APPLIED 
HYDRAULICS contained an article 
“Air Power Handles Biggest Mix- 
er.” This is somewhat in error. Our 
company has built large concrete 
mixers of both the tilting and non- 
tilting types and our subsidiary 
company, the C. S. Johnson Com- 
pany of Champaign, IIl., has been 
building concrete mixing and bateh- 
ing plants for about 30 years. It may 
interest you to know that the largest 
concrete mixing plant was the one 
used at Grand Coulee Dam, built 
by the C. S. Johnson Company i 
1935. Originally there were two 
mixing plants each with four 4 cubie 
yard mixers. On the last half of the 
job, the equipment was combined 
in one plant of eight 4 cubic yard 
mixers. It made the world’s record 
pour of mixing 20,100 cubic yards 
of concrete, a rate of 40,000 tons 
in one 24 hour day. This plant aver 
aged 18,000 cubic yards per 2 
hours for 30 consecutive days. — 

This plant was entirely pneumatic 
operated with all the gates to the 


Continued on page # 
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@ Built to JIC standards 


@ Turchan standard units of a wide 
range in pressures and deliveries 


@ Special units built to 
meet your requirements 


@ A recent installation of 
electro-hydraulic servo- 
control system designed and 
built by Turchan control 
engineering experts 


—_ 


@ Typical of many industrial 
servo-control systems designed 
by Turchan experts in over 
20 years’ experience 


eS ee | 


You'll 
Le---t-4 -~- a 
FOLLOWER MACHINE CO. 


October, 1953 Circle 180 on Reader Service Card 















































How 
to get 


drier 

or cooler 
air or 
gases... 





NIAGARA AERO AFTER COOLER cools a compressed 
gas, or air, below the temperature of the surrounding atmos- 
phere, thus preventing the condensation of moisture in your 
lines. The gas will contain only half of the moisture left in it 
by conventional methods. Even drier gas can be produced if 
you require it. 

In working with controlled atmospheres of inert gases to 
prevent undesired reactions, this dryness of the gas at low cost 
is a great advantage. The cost of the Niagara method is low 
because it uses evaporative cooling, saving 95% of the cost of 
cooling water (and its piping and pumping). This direct sav- 
ing of cost pays for the Niagara cooler in less than two years. 

If you use compressed air to operate tools or pneumatic 


equipment you save much in water and oil damage to tools 














and equipment, and in water damage to materials by using | 


the Niagara Aero After Cooler. 


Write for a bulletin, or ask nearest Niagara Field Engineer 


if you have a problem involving the industrial use of air. 


NIAGARA BLOWER COMPANY 


Over 35 Years’ Service in Industrial Air Engineering 
Dept. AH, 405 Lexington Ave. 


Experienced Field Engineers in Principal Cities of U. S. and Canada 
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individual weigh batchers air-cop. 
trolled through electric solenoid 
valves. The mixers were tilted by 
air. All of the batching was auto. 
matically controlled and the oper. 
ator could select any one of six pre. 
set mixes at will. In addition to 
fully automatic weighing, the 
weights of each ingredient and the 
consistency of the concrete while 
being mixed were recorded on 
single wide chart of paper, so that 
every batch of concrete had a graph. 
ic record of every ingredient that 
went into it as a quality control 
measure. 

In the line of commercial ready. 
mix plants, the Fischer Lime and 
Cement Company in Memphis, 
Tenn., have had a plant in opera- 
tion for five or six years equipped 
with two 4 yard tilting mixers with 
individual weigh batchers. All are 
operated by air rams with electric 
solenoid control for manual push- 
button or fully automatic operation. 
This plant is capable of producing 
as much as 200 cubic yards per 
hour or 1600 cubic yards per eight 
hour day. 

E. O. MARTINSON, 
Vice President, Engineering, 
Koehring Company 


We appreciate the completeness 
of your letter, Mr. Martinson. And 
we are always glad to be corrected. 
We admit we did not take into con- 
sideration the mixing plants of the 
great dams or check with major 
builders who are specialists in build- 


ing concrete mixing plants. 


Small Torquing Unit 
On page 44 of your August issue 
appears a request from Alfred E. 
Pickard, Central Mine Supply Com- 
pany for a small torquing outfit. 
I believe we have the answer to his 
problem. Data sheets describing this 
unit are enclosed. Will you please 
forward these to Mr. Pickard. 
W. F. Gruscnow, 
Hautau Engineering Co. 
Continued on page & 
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To help you solve your design problems 


‘inued 


COn- 
noid 
1 by 
tuto- 
)per- 
pre. 
1 to 


ric 


“a from .1 to 5 gpm and 
ing pressures up to 1,000 psi. 
ht 700 Series—High pressure gear 

pump. Delivery from .6 to 9.6 gpm Bi 

and pressures up to 1,000 psi. aes seis eel ‘nat cane tnautiiiaeas 
e: ; Delivery from 3.7 to 59.4 gallons 
per hour and working pressures up 
to 200 psi. 


HYDRAULIC PUMPS AND 
FLUID MOTORS 


EASTERN hydraulic pumps and fluid motors are designed EASTERN pumps and fluid motors feature compactness 
and built to assure dependability and long life under rugged and are availiable in various types of mountings to permit 


operating conditions. Their lightweight construction and convenience and space-saving installation 


simple compact design make them economically suited for 
hydraulic applications. When you have specified and installed EASTERN hy- 


draulic pumps or fluid motors in your design, you are 
assured of having supplied the best for the heart of your 


SS 


ul 





4 The aluminum alloy housing, nitralloy gears and shaft 
and close tolerances assure longer service, higher volumetric 
efficiency and more dependable operation. hydraulic mechanism. 


: Write to Dept. HC for Eastern Hydraulic Pump Catalog. 


a 


Easter Industries Inc. 


296 Elm Street, New Haven 6, Conn. 
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An Extrusion Press So 


7. / 


"Designed and Built by 


~BENgAMIN LASSMAN & Son | 


Imagine a 225-ton extrusion press, capable of an adjustable extru- 
sion pressure up to 15,000 psi, whose adjustable extrusion s 
MUST be minutely controlled to a small fraction of an inch per 
minute, regardless of the pressure and viscosity changes in the oil- 
hydraulic system. 

This was the problem solved by Benjamin Lassman & Son when 
they designed and built this vertical press for the extrusion of 
explosives. 

The speed of the press, adjustable from 2 inch per minute to 12 
inches per minute, is precisely controlled by a linear speed control 
system especially developed for this installation. 


The fine, pin-point engineering that accurately controls the many 
variables in this operation exemplifies the precision inherent in 
every product built by Benjamin Lassman & Son, specialists in the 

application and design of high pressure hydraulic equip- 
ment for over thirty years. 

When your requirements call for specially-built Hydrau- 
lic Equipment, call first on the engineering knowledge and 
experience of Benjamin Lassman & Son. 








This electrically, remote-controlled hydraulic 
pumping and control unit operates the 225-ton 
extrusion press. It consists of high and low pres- 
sure pumps, hydraulic directional control valve, 
pilot-operating system and incorporates the speed 
control equipment. 
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Letters to the Editor 


Continued 





sheets have been forwarded to Mr. 
Pickard. If other readers are inter- 
ested copies of the data sheets il- 
lustrating and describing the two- 
speed cycle of rapid traverse at high 
speed, low torque and automatic 





change to slow-speed high torque | 
of a hydraulic nut-torquing mech- | 


anism will be sent on request. 
Hautau Engineering Co. is located 
at 721 Wanda, Ferndale, Mich. 





We've had requests for informa- 
tion concerning the National Fluid 
Power Association. 

On page 190 you'll find the pro- 
gram for the Association's first fall 
meeting. 











An Age of Miracles 


| 
| 


| 


The age of miracles is not over. | 


Imagine an American periodical ad- 
mitting that they know nothing of 
the application of hydraulic power 


for lifting the clapper box on plan- | 


ing machines. 

This device has been applied by 
many of the leading manufacturers 
of planing machines in Great Brit- 
ain and Germany for many years 
with reasonably satisfactory results. 


Mr. Strachan would be well advised | 


to contact the technical press in 
England regarding his problem. One 
wonders how much experience Mr. 
Strachan has had with hydraulics 
in general and would ask the ques- 
tion “how much trouble has he ex- 
perienced due to over heating of 
oil in a one gallon tank”? 

One wonders why he proposes to 
abandon the solenoid in favor of 
hydraulics; is it a question of effi- 
ciency or reduction of production 
costs? It is very interesting to note 
the change of design which has 
taken place in Germany showing a 
reversion from hydraulic tool to 
solenoid operation. 


L. WALKER 
Gateshead, England 





Until we received Mr. Walker’s | 
letter, we did not know of a planer | 


using hydraulics to raise the clapper 
box. We told Mr. Strachan, whose 
letter appeared in these columns in 
July, that a hydraulic circuit was 
practical. We are glad to have this 
substantiated by Mr. Walker. 
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Chem-o-green 
Back-up Rings 









Chemiseal 
"*O”’ Rings 





... fOr 


Trouble-free 
Hydraulic Service 


Now, the United States Gasket Company offers you one source of 
supply and undivided responsibility in a complete line of synthetic 
rubber ““O” Rings and companion Teflon" Back-up Rings for all 
military and commercial requirements. 


@ CHEMISEAL “O” RINGS of resilient, homogeneous synthetic rub- 
ber are absolutely non-porous and withstand a wide temperature 
range. They are available in both commercial and AN compounds. 


@ CHEM-O-GREEN BACK-UP RINGS are made of chemically inert 
duPont Teflon, colored green for identification purposes. They are 
made in three types, solid rings, split rings and the popular 
improved spiral type which adjusts itself to the groove and, on 
compression, becomes in effect, a solid ring of the required diam- 
eter and thickness. 


The advantages of Chem-o-green (Teflon) Back-up rings are many. 


Chemical inspections may be eliminated as Teflon is non-corrosive. 
Zero swelling in all hydrocarbons or newer synthetic hydraulic 
fluids or solvents. Service temperature range from minus 110° F to 
500° F. Unsurpassed anti-friction properties. Water-proof, non- 
flammable. Long wearing. Requires no water-soak for installation. 


Write for Bulletin OB-1152. 


*duPont's trademark for its 
tetrafluoroethylene resin 


UNITED | FLUOROCARBON ip 
STATES | PRODUCTS DIVISION 


CAMDEN | NEW JERSEY 


GASKET 


COMPANY 
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NO OIL 

CHANGE 
IN 5 

YEARS... ~~ 


HYDRAULIC SYSTEM 


“ABSOLUTELY CLEAN” 


Hydraulic operators everywhere report similar fine results 
with Texaco Regal Oil (R&O). This is the oil that tests 


show has more than ten times the oxidation-resistance of 


This report on the notable performance of Texaco Regal 
Oil (R&O) as a hydraulic medium comes from the 
Coleman Company, Wichita, Kansas, manufacturers of 


home heating and air conditioning equipment: 

“Five years ago we put an initial fill of Texaco Regal 
Oil (REO) into the hydraulic system of a 500-ton 
Verson press. In spite of the severe service we give it, 
the press has never had to be down for repairs and 
the hydraulic system has been completely free of 
sludge, rust and foam. When we recently moved the 
press from one building to another, we drained it and 
found the system absolutely clean, the reservoir spot- 
less, and the Texaco Regal Oil (RGO) as clear as 
that out of a new sealed drum.” 


ordinary turbine-quality hydraulic oils — and far superior 
ability to prevent rust and foam. There is a complete line 
of Texaco Regal Oils (R&O), approved by leading hy- 
draulic manufacturers for all types of hydraulic equipment. 

Why not assure better performance from your hydraulic 
machines? A Texaco Lubrication Engineer will gladly help 
you. Just call the nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New York 
17, % x. 


TEXACO Regal Oils (R&0) 


FOR ALL HYDRAULIC UNITS 
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1953 NATIONAL 
CONFERENCE 
on INDUSTRIAL 
HYDRAULICS 


6 ees Ninth National Conference on Industrial Hydraulics will be 
held at the Hotel Sheraton, Chicago, on Thursday and Friday, Oc- 
tober 8 and 9. With a program commensurate with the steadily growing 
influence of this major annual meeting, the 1953 Conference will present 
nine technical sessions. One session on industrial nonflammable fluids is 
being given for the first time. 

O. E. Teichmann, Assistant Chairmen, Heat Power Research Depart- 
ment, Armour Research Foundation and Director of the 1953 Conference, 
states that one of the strongest groups of papers ever given at a NCIH 
will make the Conference unusually attractive to many engineers and 
executives of companies who will attend for the first time. Carl E. Schmitz, 
Vice President, Crane Packing Company is Associate Director for this 
year’s Conference. 

The National Conference on Industrial Hydraulics, founded and still 
sponsored by Armour Research Foundation and the Graduate School of 
the Illinois Institute of Technology, has become the outstanding technical 
meeting held annually that is devoted to the whole field of industrial 
hydraulics. The Conference now has the active support and cooperation 
of ten local and national engineering societies and of nearly one hundred 
manufacturers and users of hydraulic equipment. 

Cooperating societies include the Illinois Section of the American So- 
ciety of Civil Engineers; Chicago Section of American Society of Mechan- 
ical Engineers, Chicago Section of Society of Automotive Engineers; 
Western Society of Engineers; American Society of Lubrication En- 
gineers: Chicago Section of American Institute of Chemical Engi- 
neers; Chicago Section of Institute of Aeronautical Sciences; American 
Society of Agricultural Engineers; Chicago Chapter, Illinois Society of 
Professional Engineers and Chicago Chapter, American Society of Tool 
Engineers. An Executive Committee of seventeen men, representing a wide 
range of industries in the greater Chicago area and leading technical 
schools, have been in charge of all details in the preparation of the 
Conference. 

The first morning of the Conference will be devoted to registration and 
a general session. As in past years discussion panels will be an integral part 
of each technical session. There will be both prepared panel discussions and 
questions will be answered from the floor by both speakers and panel 
members. Meeting rooms will be closely grouped so that a visitor may at- 
tend several sessions alternately to hear papers or discussions in which 
he is particularly interested. 


Complete 1953 conference program 
appears on the following pages 








Program of the NationalCc 


THURSDAY, OCTOBER 8, 1953 
8:30 A.M. Registration: Sheraton Hotel, Grand Ballroom Foyer 


10:00 A.M. MORNING TECHNICAL SESSION 

GENERAL SESSION: Grand Ballroom 

Chairman: Philip H. Emerich, Manager, Product Service De- 
partment, Vickers Incorporated, Detroit, Mich. 

1) Opening Remarks: Carl E. Schmitz, Vice President jn 
Charge of Sales, Crane Packing Company, Chicago, II. 

2) “Friction and Wear Phenomena”, W. P. Green, Manager, 
Heat Power Research Department, Armour Research Foun- 
dation, Chicago, III. 

Panel Members: To be announced 


Philip H. Emerich 12:30 P.M. LUNCHEON SESSION: Tally-Ho Room 


Chairman: General Session 
2:00 P.M. AFTERNOON TECHNICAL SESSIONS 

AUTOMOTIVE: Boulevard Room 

Chairman: Joseph Geschelin, Detroit Editor, Automotive In- 
dustries, Detroit, Mich. 

1) “Hydraulics Applied to the Automobile Suspension.” R. R. 
Peterson, Chief of Suspension Laboratory, Chrysler Cor- 
poration, Detroit, Mich. 

2) “Hydraulic Mechanisms for Operating Auto-Window Lifts, 
Convertible Tops, Seat Adjustment, Windshield Wipers, etc.” 
C. L. Kalitta, Chief Engineer, Warner Division, Detroit 
Harvester Company, Detroit, Mich. 

PRESSES: Tropical Room 

Chairman: Robert G. Tabors, Manager, Hydraulic Press and 
Power Tool Department, Baldwin-Lima-Hamilton Corpora- 
tion, Eddystone Division, Philadelphia, Pa. 

1) “Hydraulic Problems of Large Forging Presses.” E. V. 

Robert G. Tabors Crane, Chief, Special Development Engineering, and W. R. 

Chairman: Presses Jackson, E. W. Bliss Company, Canton, Ohio 

2) “Self Contained Pump Units as Applied to Extrusion 
Presses”. A. J. de Matteo, Chief Engineer, Watson-Still- 
man Company, Roselle, N. J. 

Panel Members: Mr. M. D. Stone, Manager of Development, 
United Engineering Corporation, Pittsburgh, Pa.; E. L. 
Wefel, Vice President, Lombard Corporation, Youngstown, 
Ohio 

PUMPS: Grand Ballroom 

Chairman: J. W. Howe, Head, Department of Mechanics and 
Hydraulics, State University of Iowa, Iowa City, la. 

1) “Boiler Feed Pumps”. O. M. Kristy, Engineer, Centrifugal 
Pump Division, Allis Chalmers Manufacturing Company, 
Milwaukee, Wis. 

2) “Ball Piston Pumps and Motors”. H. Stern and W. T. Rauch, 
Development Engineers, General Electric Company, Sche- 











nectady, N. Y. 
E. V. Crane Panel Members: To be announced 
“Hydraulic Problems 
on Large Forging Presses" 5:45 P.M. SOCIAL HOUR: Tally-Ho Room 


6:30 P.M. ALL SOCIETY BANQUET: Grand Ballroom 
FRIDAY, OCTOBER 9, 1953 


9:30 A.M. MORNING TECHNICAL SESSIONS 

AIRCRAFT: Boulevard Room 

Chairman: Dr. H. V. Hawkins, Director of Engineering, Globe 
Corporation Aircraft Division, Chicago, IIl. 

1) “Aircraft Variable Delivery High Pressure Fuel Plunger 
Pump.” John Pelz, Bendix Products Division, Bendix Avia- 
tion Corporation, South Bend, Ind. : 

2) “Economics of Standardized Maintenance and Testing in 
Airplane Fluid Systems.” Julius Kendall, Vice President, 
Greer Hydraulics, Incorporated, Brooklyn, N. Y. 

Panel Members: E. L. Shaw, Senior Design Engineer, The Den- 
ison Engineering Company, Columbus, Ohio 

COMPONENTS: Grand Ballroom 

Chairman: R. O. Isenbarger, Chief Engineer, Chicago Raw- 








R. O. Isenbarger 
Chairman: Components 
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naiConference on Industrial Hydraulics 


12:30 P.M. 


: 2:00 P.M. 
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hide Manufacturing Company, Chicago, IIl. 

1) “Fluid Carriers for Hydraulic Units in Earth Moving 
Equipment.” J. E. Jass, Chief Engineer, Caterpillar Tractor 
Company, Peoria, IIl. 

2) “Factors in Designing for Mechanical Seal Applications to 
Hydraulic Equipment.” Justus B. Stevens, Vice President 
and Chief Engineer and Harold F. Greiner, Project En- 
gineer, Sealol Corporation, Providence, R. I. 

Panel Members: To be announced. 

MACHINE TOOLS: Tropical Room 

Chairman: V. Blasutta, Vice President-Engineering, Denison 
Engineering Company, Columbus, Ohio 

1) “Evaluation of a Hydraulic Control for a Flight Simulator. 
D. Skoog, Electrical Engineer, Armour Research Founda- 
tion, Chicago, IIl. 

2) “Development of Hydraulic Drive for Continuous Process 
Industries.”” Ramsom Tyler, Design Engineer, The Oilgear 
Company, Milwaukee, Wis. 

Panel Members: John W. Pearson, Director of Development 
Engineering, Tape Division, Minnesota Mining and Manu- 
facturing Company, St. Paul, Minn. 


” 


LUNCHEON SESSION: Tally-Ho Room 


AFTERNOON TECHNICAL SESSIONS 

INDUSTRIAL NONFLAMMABLE FLUIDS: Grand Ballroom 

Chairman: J. C. Van Gundy, Technical and Research Division, 
The Texas Company, Chicago, III. 

1) “Industrial Application of Nonflammable Hydraulic Fluids.” 
D. Milne, Supervisor, Materials and Processes, General 
Motors Corporation, Detroit, Mich. 

2) “The Effects of Synthetic Fluids on Hydraulic Components 
and Circuits.” James Robinson, Chief Engineer, Vickers 
Incorporated, Detroit, Mich. : 

Panel Members: Dr. W. H. Millett, Carbide and Carbon Chem- 
icals Company, a Division of Union Carbide and Carbon 
Corporation, New York; H. Stuart Litzinger, Monsanto 
Chemical Company, St. Louis, Mo. 

TRACTORS: Boulevard Room 

Chairman: L. Pfost, Chief Engineer, Tractor Division, Massey- 
Harris Company, Racine, Wis. 

1) “Hydraulic System of the Golden Jubilee Ford Tractor.” 
Harold L. Brock, Chief Engineer, Tractor, Engineering De- 
partment, Ford Motor Company, Dearborn, Mich. 

2) “Hydraulic Actuation of the TD-24.” W. W. Henning, Di- 
visional Chief Engineer, Advanced Engineering, Interna- 
tional Harvester Company, Melrose Park, III. 

Panel Members: Frank W. Winters, Research Engineer, Cater- 
pillar Tractor Company, Peoria, III. 


INSTRUMENTATION: Tropical Room 

Chairman: T. K. Breitfuss, Assistant to Director, American 
Concrete Pipe Association, Chicago, IIl. 

1) “Pressure Transducers” for Industrial Research. R. E. 
Boyar, Development Engineer, Askania Regulator Com- 
pany, Chicago, IIl. 

2) “A Flowmeter for Measuring Mass Flow-Rate with a High 
Speed of Response.” Dr. Yao Tzu Li, Research Associate, 
and Philip A. Lapp, Department of Aeronautical Engineer- 
ing, Massachusetts Institute of Technology, Cambridge, 
Mass. 

Panel Members: Willard L. Rogers, Assistant Professor, De- 
partment of Mechanical Engineering, Northwestern Uni- 
versity, Evanston, Ill.; R. Byron White, Chief Engineer, 
Industrial Equipment Department, Control Engineering Cor- 
poration, Norwood, Mass. 


For abstracts of papers being 
presented at the conference see page 136. 
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Upright Position— Heat or Charge 
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Tilted Position- Pour 








FIG. 1. A 68 inch stroke, single acting, trunnion mounted hydraulic cylinder tilts this electric furnace. A 50-3/4 
inch rod extension adds to the weight which must be supported by the rod and piston bearings. 


How to Support Long Stroke Cylinders 


By Walter J. Kudlaty 


“8 pevereees LIFE of long stroke cylinders can be 
increased by incorporating a stop tube, between 
the piston and rod end head. Use of the tube will mini- 
mize side pressures on the rod and piston guides and 
seals. It should be emphasized that while the stop tube 


FIG. 2. Pouring of molten metal from this electric arc 
furnace is accomplished by the hydraulic tilting mech- 


anism. 





adds rigidity and will compensate for increased rod 
length, excessive side loads at the end of the rod are al- 
ways dangerous and should be avoided. Care must be 
taken to avoid misalignment which would cause exces- 
sive loading. 

A typical application of a long stroke cylinder re- 
quiring additional support against side thrust caused 
by the weight of a long rod is shown in Figure 1. This 
electric arc furnace, designed and built by the Whit- 
ing Corporation, is tilted for pouring by the action of 
a single acting pull type hydraulic cylinder. Tilting is 
accomplished by applying 800 psi oil pressure on the 
rod end of the cylinder to pull the rocker mounted 
furnace. 

Cylinder requirements call for a stroke of 68 inches. 
The cylinder is trunnion mounted; the trunnion being 
located 41-14 inches from the end of the retracted 
piston rod. A supplementary rod extension of 50-% 
inches is made necessary by the physical layout of the 
equipment. 

The cylinder bore and piston rod size were first se- 
lected on the basis of the required pull of 25,000 
pounds at 800 psi. This gave a cylinder having a seven 
inch diameter bore and a three inch diameter (cylinder 
manufacturer’s standard) piston rod. 

A piston rod which is subjected to a compressive 
force must be sized to possess adequate column strength 
to resist buckling. Two related factors must be care- 





WALTER J. KUDLATY, Assistant Chief Engineer, Miller 
Motor Co., Melrose Park, lilinois 
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FIG. 3. View of the long stroke cylinder in the pit 
behind the trunnion mounted furnace. 



























fully determined. They indicate the support the rod 
will receive at its ends to maintain rigidity and column 
strength within the tolerances of mating parts. The 
first of these factors is the fastening and guidance of 
the external end of the piston rod. The rod end may 
be free to move, it may be fastened ‘squarely but loose- 
ly guided in a short bearing, or it may be fastened 
squarely and closely guided in a long bearing. The 
second factor is the type and location of the cylinder 
mounting. This is especially important when pivot 
cylinder mountings are used and the pivot is not at the 
head end of the cylinder. Both factors indicate the end 
support. or anchor, the rod will receive and the dis- 
tances involved. The column strength of a rod de- 
pends on these conditions and on the direction in which 
the cylinder will operate. 

A chart, shown in Figure 4, has been prepared to 
facilitate selection and checking of piston rod diameter 
based on the known thrust and dimension “L”. De- 
termination of dimension “L” for common cylinder 
mountings is also shown in Figure 4. On thrust appli- 


Concluded on page 130 








FIG. 4. Type F cylinders have fixed mountings; Type P have pivot mountings. All piston rods are shown 
in the extended position. “T” equals thrust in pounds. “B” refers to any long, closely fitted bearing an- 
chored against a square shoulder of the piston rod solidly enough to be considered a fixed end, such as 
in planers. To find the proper piston rod diameter, first determine thrust “T”; then calculate value of “L”. 
The piston rod diameter is shown in the table for various values of “T” and “L”. Horizontally mounted cyl- 
inders are dependent on side support from the piston rod bushing to prevent buckling when the rod is ex- 
tended. Additional side support is required when “L” is longer than 40 inches. To give this added side sup- 
port use a longer stroke cylinder and restrict the extended piston rod position with a stop tube. One inch 
of stop tube is required for each 10 inches of “L” length beyond 40 inches. 


VALUES OF “‘L"’ IN INCHES ARE SHOWN IN THE TABLE BELOW. 

















PISTON ROD VALUES OF “T" IN POUNDS ARE THE HEADINGS OF THE COLUMNS 
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OIL POWER Handles Larger Loads 


ane ae redesigned railroad track maintenance machines 


By W. H. Knippel 


HREE years of field research and engineering have 

resulted in a ballast cleaner and winch car team 
which has speeded up right-of-way maintenance for 
railroads. In the redesign of the cleaner, oil hydraulics 
replaced air to do heavy raising and lowering jobs, and 
hydraulically powered mechanisms were added to im- 
prove the performance and capacity of the machine. 

The cleaner unit, employing an operator and two 
laborers, is designed to pick up dirty ballast simul- 
taneously from both shoulders of a single track or 
the shoulder and part of the six foot of a multiple 


W. H. KNIPPEL, Chief, Engineering Section—Track Equip- 
ment Division, Pullman Standard Car Manufacturing Co., Ham- 


mond, Indiana 


track, clean it and redeposit it on the track as desired 
at a production rate of 1,000 to 1,250 feet per hour. 
The new unit is also designed with a capacity to clean 
both the shoulder and cribbed ballast when track has 
been previously cribbed at a rate of 600-900 track feet 
per hour. 

One of the most important, new features of the 
Pullman ballast cleaner is the addition of the power 
track winch car for positive, variable speed propulsion 
of the cleaner in even the hardest cement ballast con- 
ditions. Figure 1 shows the cleaner in the foreground 
being pulled by the winch car. 

The winch car, operated by one man, and propelled 
by a 40 hp diesel engine, runs ahead of the cleaner, 
unwinding cable for a distance of 500 feet, then 
anchors itself in place by means of two self-aligning 
hydraulic rail clamps (which are automatically self- 
compensating for varying rail gauge tolerances and 


FIG. 1. AUGERS cut into the ballast. By screw action of the augers the ballast goes into the elevator buckets and 
is dropped onto an oscillating screen. The separated dirt drops into buckets on the dirt lift wheel carrying the dirt 
to the belt conveyor which spills it off to the side. Clean stone ballast goes to the stone chute and is redistributed 


along the track. 
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Designers of mobile equipment look to oil power to operate auxiliary equip- 





ment. Pumps are easily driven from engine power take-offs; multiple sec- 


tion valve operation permits simple control from the operator's seat; large 


power is developed with compact, accessible low cost components. 


rail head designs) and then begins to winch in the 
cleaner. The rail clamp is designed not to slip on 
greased rail even with a full load of 30,000 pounds 
on the cable. The winch car employs an electric slip 
clutch safety device that slips at 30,000 pounds pull 
even though the cable has a breaking point of 60,000 
pounds. This safety device protects the cleaner from 
damage in case it strikes obstacles submerged in the 
ballast. As an additional safety precaution, the winch 
car is equipped with a hydraulically actuated, over- 
center, mechanical track lock or safety hook which 
will hold the winch car in place should the main rail 
clamp fail for any reason. 

Figure 2 is a close-up of the winch car. The hydrau- 
lic clamp cylinders and lift cylinders are in the front. 
The 20 by 24 inch drum will accommodate 1,000 feet 
of 7/8 inch or 700 feet of 1 inch wire rope. A foot 
brake and jaw clutch are provided on the drum. The 


FIG, 2. CLOSEUP of the winch car which is hydraulic- 
ally clamped to the rails as it pulls the cleaner along 
the tracks hundreds of feet ahead. Front set-off cylin- 
ders which raise the car from the tracks when the track 
must be cleared are visible. 
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jaw clutch can be disengaged to allow the drum to 
turn freely when pulling the rope from the drum. The 
drum is driven through a chain drive from the diesel 
engine through two gear reductions. 


A jaw clutched sprocket is provided on the inter- 
mediate driveshaft for use in powering a level-winding 
device insuring even spooling of cable on the drum. 


Uses Telescoping Cylinders 


A new design feature of the ballast cleaner is the 
auger which breaks up the cemented ballast and actu- 
ally carries it back to the elevators much as a wood 
auger carries chips out of a hole. The augers are 
shown in the raised position in Figure 3. Telescoping 
cylinders, position the augers and elevator buckets. 


Another design change in the new cleaner is the 


FIG. 3. CLOSEUP of the ballast cleaner shows the auger 
and elevator buckets in the raised position. The three 
sleeve telescopic cylinders are extended. The dirt lift 
wheel is powered by friction rolls on both sides which 
are driven by fluid motors through a speed reducer. 














Track Maintenance Machines 





use of a revolving lift which carries the dirt ejected 
from the shaker screen to a top-mounted belt conveyor 
that carries the dirt away. The top location permits 
complete flexibility of adjustment of the distributing 
mechanism for the cleaned ballast so ballast can be 
replaced in the track at any desired location. 

The dirt conveyor is hydraulically controlled from 
the cab and can be easily and almost instantaneously 
positioned by the operator to any point in its 140 de- 
gree arc. Thus the dirt can be wasted over the bank, 
over the second track to the opposite shoulder or to a 
car behind the unit. 

The new cleaner weighs 80,000 pounds, is propelled 
by a 150 hp diesel engine which also drives the eleva- 








tors, digger section, and a double hydraulic gear 
pump. An additional 40 hp diesel drives the vibratory 
screen and hydraulic vane pump. 

, Both the winch car and the cleaner are self-pro- 
pelled, having a running speed of 25 mph, and either 
unit can tow the other when traveling. In addition, 
each has a powered lateral set-off mechanism. 


Winch Car Hydraulic System 


On the winch car, oil power is used to raise and 
lower the rail clamps and to lock the clamps to the 
rails. Also a 14% inch bore 29 inch stroke cylinder 
operates the safety hook. Four, 31% inch bore 8 inch 
stroke, cylinders are capable of raising the car in less 
than four seconds preparatory to set-off from the 
tracks. A gear pump having a rating of 6.1 gpm at 
2500 psi and 1200 rpm takes oil from a 7 gallon 


FIG. 4. Plan view of the ballast clean- 
er’s screen, dirt lift wheel and con- 
veyor. The variable volume pump is 
belt driven from the diesel engine. 
The screen is also driven by the diesel 
engine. Oil from the pump drives the 
fluid motors which turn the dirt lift 
wheel. Oil power for the conveyor 
is supplied by a double pump driven 
by the main 150 hp diesel. 
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reservoir to power the hydraulic operations, The main 
relief valve is set at 2500 psi as the maximum clamping 
pressure. A second relief valve set at 1000 psi limits 
the pressure to the lift and set-off cylinders. During 
most of the time the pump is unloading back to tank 
at near zero pressure through open center control 
valves. The pump only briefly develops a pressure of 
2500 psi. It does so to charge a 1 pint capacity bladder 
type accumulator which serves to hold the clamping 
pressure while the winch car is locked to the rails. 

Initial gas precharge in the accumulator is 1500 
psi. A pressure gage gives visual warning of reduced 
clamping pressure caused by lost gas charge. Figure 
5 shows the clamp circuit and the use of a pilot op- 
erated check valve to prevent loss of accumulator 
charge. 

To keep the oil in the system clean, a 20 gpm strainer 
is in the pump suction line and a 20 gpm filter with 
a disposable cartridge is in the return line. 


Ballast Cleaner Circuit 


A double pump is driven from a power take-off on 
the main 150 hp diesel, which propels the cleaner when 
moving between work stations. The pump has a capac- 
ity of 36 gpm at 1800 rpm and 1000 psi. One pump 
section powers the front and rear set-off cylinders and 
the hydraulic motor which drives the belt conveyor. 
The conveyor motor will rotate at 1025 rpm with a 
supply of 36 gpm at 1000 psi. The second pump sec- 
tion supplies oil to the elevator lift and lock cylinders, 
and to the conveyor boom pivot cylinder. Multiple 
section series control valves operate the system. Opera- 
tion of the machine seldom requires more than one 
oil powered function at a time. This makes it possible 
to use full pump volume for each operation. 

The three sleeve elevator lift cylinders have a stroke 
of 5434 inches; can be raised in 24 seconds and 
lowered in 3.5 seconds. These cylinders are important 
structural members, as well as power units. Their size 





FIG. 6. AIR is used on the bal- 
last cleaner to operate the brake 
and clutch. With the storage 
tank full, the compressor gov- 
ernor reduces compressor de- 
livery. 
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FIG. 5. HYDRAULIC circuit for the rail clamps on the 
winch car. The accumulator holds the clamp pressure. 


was largely determined by a static force analysis made 
to carry the structural loads of the elevator. A short 
closed height of the cylinder is necessary for proper 
clearance when the machine is traveling through tun- 
nels and under low bridges. 

The conveyor is pivoted by a double ended cylinder 
which produces rotation by pulling a chain which is 
wrapped around a pulley and has its ends fastened 
to each piston rod end to complete a closed loop. 


Variable Volume System 


Figure 4 shows a plan view layout which includes 
the dirt lift wheel drive. Two fluid motors, working 
through speed reducers, rotate the lift wheel. At 600 
Concluded on page 130 
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ELECTRICALLY CONTROLLED AIR CIRCUITS on this packaging machi 
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ne wrap and 


seal approximately 1000 packages per hour. 


ELECTRICALLY CONTROLLED AIR CIRCUITS — 


improve machine operation 


By R. E. Taggart 


Wrapping packages by machine requires the 
design of machine members to reproduce many 
motions. Try wrapping by hand a simple trim 
square package. The necessary number of oper- 
ations may surprise you. And what about the 
time it would take you to wrap and seal several 
hundred such packages? Replacing your ten 
fingers with mechanical devices which will wrap 
and seal packages better and far faster is a fas- 
cinating design problem. 


RAPPING and sealing packages of ream paper, 
pads, books and similarly shaped products are 
the most common packaging jobs. In plants where 2 
1000 or more packages an hour is a daily average, 
machine wrapping saves labor, material and time. For 


R. E. TAGGART, Chief Engineer, Lynch Corporation, Toledo, 
Ohie. 


many years wrapping machines for this work were 
all mechanically actuated with many cams, gears, 
ratchets and fingers working from motor drives. In 
many cases these machines were difficult to maintain 
and were complicated to build. 

Back in 1948, the Lynch Corporation took over the 
manufacturing rights of an air powered wrapping and 
sealing machine, and went to work to redesign the 
machine to make it more versatile, easier to operate and 
more rugged and serviceable. The result of this re- 
design is the Morpac Series E. Design features are 
illustrated in the accompanying diagrams and photo- 
graphs. 

The use of air power has many advantages over the 
use of mechanically driven designs. Compressing the 
package with air results in a tight wrap. Also by simple 
adjustments, package size is easily varied. On the 
Model E a size changeover from the minimum size of 
5% x 74% x % inch to the maximum 10 x 15 x 5 can be 
made in less than 15 minutes. Motion of fourteen alr 
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LAYOUT DRAWINGS 
of the machine show 
the compact design 
accomplished with air 
cylinder actuation. The 
ream to be wrapped is 
placed in the machine 
at the loading level 
and is then moved and 
lowered to the wrap- 


oooerwn, 
- - 
-* ss. 











.~) TT 
& 






- - 
*Seeecceo?” 






*.. 


Loading Plate 
Air Beam Switch 










Arbor And Brake 





ping level. While being 
wrapped, the correct 
length of wrapper for 
the next package is fed 
out and cut off at the 
upper level ready to 
take the next ream as 
the finished ream is 
discharged. 











LENGTH OF WRAPPER unrolled from the 
wrapper arbor is regulated by actuation of 
the air beam switch. The wrapper is fed 
around the idler roll, through the feed rolls, 
through the wrapper guides of the knife as- 
sembly, under the stop bar, across the well, 
under the loading plate and into the air beam 
switch. The wrapper moving into the switch 
cuts the air stream letting the clapper fall to 
deenergize the timer circuit which controls 
the wrapper feed. 


cylinders on the machine is controlled by eight double 
solenoid, momentary energized 4-way valves. Wrap- 
ping and sealing is entirely automatic from load to 
discharge. Movement of the work or movement of a 
machine member trips electrical switches to maintain 
the automatic sequence. 


Construction Details 


At top production, the machine goes through a com- 
plete cycle in about 4 seconds. With 14 cylinders 
moving in this short interval, a very rugged frame 
must be designed to prevent vibration and eventual 
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Seal Table Plates 














misalignment. A cast iron frame was designed to give 
precision alignment of all internal parts. 

To save space and at the same time get a rigid as- 
sembly with a minimum of piping, all eight control 
valves are mounted on a manifold across the rear of 
the machine. Electrical controls are located above the 
manifold to greatly simplify wiring and to make the 
entire control system readily accessible for servicing. 


Machine Operation 


Air pressure to power the cylinders is regulated at 
about 60 psi by the pressure regulator unit on the air 
supply line. Sixty cfm of actual air at 60 psi are re- 
quired. The glue belts and wrapper feed roll are motor 
driven; all other motions are air operated and elec- 
trically controlled. 

Operation is carried out at two levels. The ream is 
fed in at the upper level on top of the wrapper paper. 
The ream closes switch 1 (see electrical diagram) 
which causes the seal table to raise. The feed ram then 
moves the ream through guides under the top ram. 
At the same time, the cut-off knife operates to cut the 
wrapper on which the ream rests. As the feed ram re- 
turns, air in the seal table cylinders is exhausted and 
the top ram moves down pushing the ream, its wrapper, 
and the seal table, to the lower level. 

Downward motion of the top ram releases switch 4 
to start the glue belt motor applying the adhesive to 
the wrapper. Also the wrapper feed starts to feed wrap- 
per paper at the upper level ready for the next ream 
while the ream at the lower level is being wrapped. 

To completely wrap the ream, the side fold plates 
now move in and the seal table again moves part way 
up to put the package under pressure. The end tuckers 
come in and the top seal cylinders move down. At this 
time, the wrapping paper being fed at the upper level 
breaks the air stream on switch 7 permitting the con- 
tact plate on the air beam switch to complete the cir- 
cuit which energizes the wrapper solenoid and stops 
the wrapper feed. All member return to starting posi- 


=>: 





EIGHT 4-WAY MOMENTARY solenoid air valves are 
mounted on a manifold at the rear of the machine. 
The electrical control panel and discharge ram are 
above the valves. The machine layout simplifies servic- 
ing of the controls and provides a compact assembly, 


tion. As the seal table goes down it contacts switch 9 
and 10 to open the end seal plate and permit the dis- 
charge ram to slide the wrapped ream onto the dis- 
charge chute, where the ends are folded and sealed. 

Briefly that’s what happens in less than 4 seconds. 
Studying the electrical circuit will give you the com- 
plete details of operation and will emphasize the im- 
portance of accurate timing and sizing of the wrapper 
paper. 


AIR CYLINDER design on the packaging machine uses around “boss free" cylinder. Round wire snap rings are 
used to hold the end cap assemblies. The outer ring is used to mount the cylinder in the machine. All 14 cylin- 
ders have built-in rubber bumpers to cushion the piston travel. 





Packing gland 





Mounting ring Piston seal 
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ELECTRICAL CIRCUIT 
for air powered 
packaging machine 


Limit SW Closed 

Motor 

Solenoid 

Thermostat 

Heater 

Relay Points - Closed 
Relay Points- Open 
Sol-Valve Front 
Sol-Valve Rear 

Relay Sol.-Trip 

Relay Sol- Closed 

Reset Relay Points- Closed 
Reset Relay Points -Open 
Solenoid- Reset Relay 


After loading the work, the operat- 
ing sequence is automatically con- 
trolled by this electrical circuit. Limit 
switches are tripped in sequence by 
movement of the work or movement 
of the machine members. Each of the 
8 two position, 4-way valves have two 
solenoids. Momentarily energizing one 
shifts the valve in one direction where 
it remains until the second solenoid 
is momentarily energized. Use - of 
momentarily energized valves simpli- 
fies the electrical circuit by making 
it unnecessary to have a great many 
holding relays. 

Tracing the schematic diagram 
shows each operation which is initi- 
ated by a switch action. In case of 
package jam up or wrapper failure. 
the reset switch is closed to return the 
machine to its starting position. Op- 
eration of the timer solenoid controls 
the wrapper feed solenoid. 

The end seal switch is used to open 
the package end sealing plate at the 
end of a production run to allow the 
removal of the last package. 
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Visualization of a typical hydropneumatic power station for a heavy press installation. 


Design of HYDRAULIC SYSTEMS 


for Heavy Presses 


Part I The Power Station 


By Arthur Greensite 


N the early part of 1954, the first of the heavy hy- 
draulic presses designed for the U. S. Air Force, 


are scheduled to be installed. 

Included in this program, are a 50,000 ton capacity 
closed die forging press and a 20,000 ton capacity 
extrusion press; by far the largest single machine tools 
ever built. Together with the other presses in this 
program, ranging in capacity from 8,000 tons up, it is 
expected that revolutionary concepts in the plastic 
forming of metals will be introduced, resulting in a 
revision of many of the existing techniques in the 
fabrication of large machine and structural members. 

While the production output of these presses will be 


ARTHUR GREENSITE, Design Engineer, Loewy Construction 
Co., Inc., New York, N. Y. 





devoted primarily to the defense effort at the present 
time. the utilization of heavy presses as basic machine 
tools in a peacetime economy will be warranted by 
the quality, low cost, the high production rate, of items 
that are produced today by costly, inefficient cutting 
processes, and which are metallurgically inferior to 
forgings or extrusions. 

It is the purpose of the following discussion to ac- 
quaint the engineering profession with the hydraulic 
power aspects of heavy presses. 


The Power Station 


The hydro-pneumatic accumulator system is used 
exclusively in heavy press installations. The particular 
advantage of accumulators is their ability to satisfy 
large hydraulic demands for short periods. This, 
coupled with the use of a separate system to supply 
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fluid for low pressure advance stroke, affords a consid- 
erable economy, as compared with other types of power 
supply. 

While the use of oil as the fluid medium predom- 
‘nates in small and medium size installations, water is 
almost universally used for heavy presses. Water, due 
to its low viscosity, permits higher pipe line velocities; 
is cheaper. less compressible, and eliminates fire haz- 
ard. But most important, water permits the use of 
smaller valves, which, in the high pressure-high capac- 
ity type encountered in heavy presses, results in con- 
siderable saving in cost and space. 

Figure 1 represents a schematic arrangement of a 
typical accumulator system. 

Water. under pressure, is stored in the “water bot- 
tles”, by means of air charged to the required pres- 


sure and contained in separate “Air Bottles”. A com- 
pressor is used to build up the air pressure initially. 
The size of the compressor is determined by the time 
allowed to charge the system. Thereafter, the pressure 
is maintained in the system within predetermined lim- 
its. A series of pumps restore the high pressure water 
to the water bottles, operating intermittently as _ re- 
quired. 

A discussion of a specific case, will add materially 
in clarifying the operating of the system. 

For the 20,000 ton extrusion press, 5,600 gallons of 
water at 4,500 psi are required in 60 seconds. Total 
time of extrusion cycle is 240 seconds. This makes the 
hydraulic power station for this press the largest in the 
world today. 

Were it required to supply 5,600 gallons at 4,500 psi 


FIG. 1. Typical hydropneumatic power station for a heavy press installation. 
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4000 oo ren Tae 7 + } | for a 20,000 ton extrusion press. 
paw | 7 ump delivery | LH ' During the 60 second press op- 
“a i a T a = eration 5600 gallons of water at 
& err ' | x A ' 4,500 psi are supplied by a 
1 | 2500 » Extrusion | ‘ hydropneumatic power station. 
$) 2000 + —“siroke ao a 7 Seven 233 gpm pumps, each 
2 /500 + = | i driven by a 700 hp motor re- 
& 1000 ¢— “a t plenish the accumulator system 
500 | | ' in 240 seconds. 
5 
al oa, Frenmp0 75 WO 125 175 10 200 225 \290 275 30 
billet trae 
One Cycle— 240 Sec. | 
7ime — Sec. 7 
in 60 seconds directly by pumps, the power capacity position blocks port 1 and opens 2 to 3) thereby 
of the pumping unit would have to be approximately closing the low level valve. The supply from the pumps 
14,700 HP. may enter through the check valve for replenishing 
However, with the accumulator system, utilizing the accumulator. 
seven pumps, each having a capacity of 233 gpm at As a further protection for the system, the coil Cl 
4,500 psi, driven by a 700 HP motor, the pumps are shuts off the pump power when the high level mark is 
cut into the system as required and replenish the reached. 
accumulator system in 240 seconds, as the accumulator ' For simplicity, the diagram shows 3 air bottles and 
discharges the required volume of working fluid in 60 2 water bottles. However, in the installation on the 
seconds. See Figure 2. 20,000-ton extrusion press discussed above, 25 air 
bottles and 4 water bottles are used. Each bottle is 52 
Water Level Gage Controls Pumps ni hy laa and 7 inch wall, with a capacity 
The operation of the pumps is controlled by a level The capacity of the station is determined by the 
gage built into one water bottle; the water level of the volume of water used per cycle and the permissible 
gage corresponding to the water level inside the bottle. pressure drop. With a usable water volume of 5,600 
As the water level begins to drop, a float in the level gallons and allowing a 10 per cent pressure drop, a 
gage activates a series of solenoids suitably positioned, polytropic expansion of the air with coefficient of ex- 
to “cut in” the pumps and supply water to the accumu- pansion n = 1.35 results in the required initial air ' 
lator system. In “cut out” position the pump circu- volume of approximately 70,000 gallons. 
lates water back to tank at practically zero pressure. The accumulator bottles are constructed of multi- 
As a further economy, a prefill system, (not shown layer laminations welded radially and longitudinally; ] 
in the diagram) is utilized to supply low pressure water forged steel caps at the ends are welded to the main 
to the main cylinders during the advance stroke which body shell. The design and fabrication must conform 
does not require high power and which is ten and one- with applicable codes and state and local laws. 
half feet long. For four main cylinders, each 57 inch It is mandatory in installations of this size, for the 
I. D., this requires 10,000 gallons at 150 psi in 25 system to “fail safe”. That is, in the event of an inop- 
seconds. erative control or improper functioning of any unit, 
As the pressure stroke begins, water from the ac- the system will shut down in such a way that a speci- 
cumulator flows to the low level valve block shown fied pressure is never exceeded, nor air permitted to 
schematically in the diagram. enter the main water lines. 
Here, it passes the built in shut off valve, and goes The design of such circuits and devices will be 
through the low level valve and out to the main press covered in a separate article, 
control bank. It is obvious that the capacity of hydraulic power 
The supply from the pumps after they are cut in, stations is practically unlimited. The basic design and 
is brought to the main press lines as shown. Suitable control circuit discussed in this article is adaptable to 
check and shutoff valves protect the pump lines. almost any capacity. It has a long and enviable record 
The function of the low level valve, as the name im- of trouble free performance which accounts for the 
plies, is to shut off the supply of water from the ac- popularity of this type of system with hydraulic de- 
cumulator as the water level drops to a predetermined signers. 
value. Me 
This is accomplished by permitting the float in 
the level gage to energize coil C4, which activates the Subsequent articles in this series will discuss valves, 
spindle of the solenoid controlled pilot valve and control diagrams, safety circuits and design of hy- 
opens port 1 to port 3, (which in the unenergized draulic components used in heavy press installations. 


APPLIED HYDRAULICS 








































































































eT 
nl 
neers 
> 


_sa@mouncing 


<Q 

















———— —$—_—_—_—_—_—_———— 
——— 
——— 
————————— 
TT 
— Se Ole 
———— 
———_$_— ee 
————— 
——— 
_—— 
% 














—_—_——— TT 
oO 
oe 
——————— TT 
—_-_ —— 
ee 
a 
ee 
ee 
e, 
’ 








us 


Ws sAward Winners inthe 


SD APPLIED 


» HYDRAULICS 


PRIZE PAPER CONTEST 


Y 


Winning papers describe machine and component design, produc- 

tion methods and maintenance techniques in the Fluid Power Field. 
Since the first announcement of the contest last November, over 50 
papers were submitted to the judges. Each paper was individually 
evaluated on the basis of its practicality, its economic value, origi- 
nality and presentation. Judges for the contest were Dean M. Cleave- 
land, Plant Lubrication Engineer, Bendix Products Division, Bendix 
Aviation Corporation, Walter Emst, Vice President and Director of En- 
gineering, The Commonwealth Engineering Company of Ohio, and 
J. R. Hemeon, Hydraulic Equipment Engineer, Ternstedt Division, Gen- 
eral Motors Corporation. 























Award Winners 


in the 
APPLIED HYDRAULICS 
PRIZE PAPER CONTEST 








FIRST PRIZE $500 


Frank C. Lornitzo, Pantex Mfg. Corp., Pawtucket, R. I. “New 
Hydro-Air Power Unit Offers More Speed, Force and Control.” 


Complete analysis of the development steps, design, applica- 
tion and advantages of a power unit which combines hydraulic 
and pneumatic cylinders. 








SECOND PRIZE $300 


Charles G. Spicer and Thomas Baxter, 


Leland Electric Canada Ltd., Guelph, Ontario 
“How Air Powered Shop Tooling Solves a Motor Assem- 
bly Problem” 


Design of a special electrically actuated pneumatic ma- 
chine used to insert and cut off copper bars in rotors of 
fractional horsepower motors. 








THIRD PRIZE $200 


C. E. Bowman, University of Illinois, Urbana, Ilinois 
“Design of a Hydraulically Operated 
Biaxial Testing Machine” 


Development of a testing machine which helps determine ma- 


terial fatigue properties by applying a regulated load to a test 
specimen at a rate of 100 to 200 cycles per second. 
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Three prize winning papers are published on the following 
pages. Each offers a practical application of fluid power to 
the design of plant tooling or to a complete machine. In suc- 
ceeding issues other prize winning papers will be presented. 





4th through 7th PRIZES $50 Each 


John M. Xiover, John Hopkins University, Sil- 
ver Springs, Md. “Hydraulic and Electrical Cir- 
cuits for a Broaching Fixture” 


This broaching fixture is in use in a major plant 
making automotive parts. The electrically con- 
trolled hydraulic circuit is applied to the fix- 
ture which stretches the work piece to size, 
while holding it during a broaching operation. 
Design of a three pressure hydraulic circuit 
is shown. 


Edward L. Bronstein, Jr. and Richard A. Fisher, 
United States Bedding Co., St. Paul, Minn., 
“Electro-Pneumatic Wire Forming Machine” 


Here's a solution to spring forming problems. 
The paper details an in-plant application of 
air power which produces 100,000 unusual hex- 
agonal wire springs per day. Straightening, 
and cutting of 13 gauge hard spring wire, 
forming of the spring and joining of loose ends 
to form a continuous spring are accomplished 
during an automatic cycle. 
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J. H. Dotter, Bethlehem Steel Co., Sparrows 
Point, Md., “Applications and Maintenance of 
Hydraulic Valves” ¢ G. H. Salzano, Vitro Corp., 
Bayonne, N. J., “Modifications to Existing Stand- 
ard Sheet Metal Baling Machine” « R. W. Hoyt. 
Double Seal Ring Co., Fort Worth, Texas, “Hy- 
draulic and Pneumatic Test Stand for Piston 
Rings” * James Tankard, Zagar Tool, Inc., 
Cleveland, O., “A Pictorial Presentation of the 
Differential Circuit, Fast Return Stroke Cy- 


Leroy R. Conklin, The Taylor Winfield Corp., 
Warren, O. “Air-Hydraulic Circuit of an Electric 
Resistance Seam Welder” 


Discussion of changes made to the air-hydraul- 
ic system of a resistance seam welder which 
have taken place over a period of 15 years. 
Machine layout drawings, detailed drawings 
of the power cylinders, and the electrical and 
air-hydraulic circuits show the stages of im- 
provement. Circuit changes were made to meet 
changing speed and travel requirements. 


C. R. Sacchini, Marquette Metal Products, Co., 
Cleveland, O. “Hydraulically Operated Wind- 
shield Wiper for Aircraft” 


Flow diagrams and cutaway photographs il- 
lustrate the design and operation of hydraulic 
valving on a wiper developed for use in com- 
mercial and military aircraft. A fluid motor ac- 
tuator unit is arranged to divert pressure fluid 
alternately to opposite ends of a closed loop 
servomechanism. 


HONORABLE MENTION 


cling” ¢ Wm. E. Darby, Canadian General Elec- 
tric Co. Ltd., Peterboro, Ontario, “Hydraulically 
Operated Indexing Machine for Rotor Rim 
Plates” ¢ Norton Williams, Vickers, Inc., De- 
troit, Mich., “An Example of a Hydraulic Servo- 
mechanism” ¢ Gerald L. Rogers, Stile-Craft 
Mfg. Co., St. Louis, Mo., “Design of a Pneu- 
matic Open-Sided Ratchet Wrench” « Wm. F. 
Morgan, National Acme Co., “Circuit for a 
Single Purpose Machine Tool”. 
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New Hydro-Air Power Unit 
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FIG. 1. Analysis of the action of the hydro-air power 
unit showing forward and return velocities, 


OFFERS MORE SPEED, FORCE AND CONTROL 


Bitioe e and pneumatic cylinders have been 

combined into a compact power package that de- 
livers a sequence of piston actions not before available 
in a unit so small and so efficient. Not only does it de- 
liver the actions required in garment press operation, 
for which it was originally designed, but it offers such 
flexibilities in speeds, pressures and movements that it 
promises widespread application in the entire machine 
design field. 

These unusual piston actions include fast, unhamp- 
ered opening and closing strokes, positive and con- 
sistent retardation at the end of each stroke and the 
delivery upon demand of more than a ton of force, 
all at a total expenditure of less than 0.11 cu. ft. of air. 
It occupies less than one cu. ft. of space and weighs 
about 15 lbs, 

An approximate analysis of the action of this hydro- 
air power unit, as applied to a garment press, is plotted 
on the graph in Figure 1. Maximum stroke is fixed at 
7 in., but velocity of the piston stroke depends on air 
pressure. Initial acceleration (A-B) is high, mid-stroke 
velocity (B-C) is essentially constant and deceleration 
at approach to full extension starts at C, about three- 
quarters of piston travel. The power stroke, represented 
as (D-E), can be applied upon demand after initial 


By Frank C. Lornitzo 


opening action is stopped. Piston return requires an 
external force, such as a spring, but movement is con- 
trolled to follow a sequence similar to the opening 
stroke. Final deceleration starts at G, approximately 
the 34-point of the return stroke. 

Practicality of the new power unit has been proved 

by its successful application to a new air-po 
garment press, Hundreds of these new presses are in 
daily service and because of the economy and versatil- 
ity of the power supply many commercial garment 
processing plants have converted from relatively new 
presses of conventional design to the new hydro-air 
press. 
This power unit permits the realization of the ideal 
garment press design in which hydraulic power can 
be developed and controlled to produce the action of 8 
manually powered machine. In fact, the new unit has 
desirable performance characteristics which were pre 
viously considered unobtainable. 

Garment press manufacturing history contains sev 
eral previous attempts to build machines that simulate 
the action of the foot operated press. The complicated 
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FIG. 2. Complicated toggle linkage of a foot 
operated fully mechanical press. 


arta of Hand wheel for 
| adjusting pressure 


—~>Press head 
7 and buck 





—2-way ofl 
check 


— 


a Long stroke 
air cylinder 


+ 


—— High pressure 
large diameter 
oir cylinder 

















FIG. 4. Two pneumatic cylinders are used. 
Frequent readjustment of the mechanical 
linkage is required, 
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FIG. 3. Single cylinder pneumatic power 
unit does not give consistent pressure. 
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F¥G. 5. Design of the press incorporating 
the hydro-air cylinders overcomes the short- 
comings of previous machines. 
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. .. : quired action, was costly to operate and presented a 
:New Hydro-Air Power Unit difficult problem in exhaust disposal. Electric motors 
of sufficient power were too large for the space avail. 
toggle linkage of the foot operated press (Figure 2) has able and attempts to store energy from a small electric 
been replaced or modified by designs in steam actu- motor in a heavy flywheel proved difficult to control, 
ators, electrical motor-driven flywheel drives, single- Single-cylinder pneumatic power units, as shown in 
cylinder air power units, and two-cylinder pneumatic Figure 3, were the first practical substitute for the 
power systems. foot-operated press. The cylinder was positioned in the 
Steam, at pressures high enough to produce the re- conventional press linkage at a point where greatest 





SOSSSSSSSSSSSSSSSSSSSSSSSSSESEOCE CIRCUIT DEVELOPMENT eecccccccccccccccccccccccess, 




















4 
iz 
Oi reservoir ' | 
6 


Air supply 








On escape ports 















































Preumetic 
cylinder 














Aur pressure 
‘o\ elie port 












































Booster circuit 
reliet vowe 















mechanical advantage could be derived from the thrust 
of the air piston. However, working pressure was 
developed at the sacrifice of speed, and speed pr pal rene 
could be obtained only at the sacrifice of working pres- 
sure. Pressure is not consistent because it varies with 
the position of the bars in the linkage system when the 

ress is closed. This requires auxiliary mechanisms for 
adjusting the machine desired pressures, and compen- 
sate for variations in padding and garment thickness. 
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FIG. 6c. 
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The next practical design in the development of a 
power press used a small diameter, long stroke pneu- 
matic cylinder for fast movement, and a large diam- 
eter, short stroke pneumatic cylinder for pressing 
power (Figure 4). Because the larger power cylinder 
must be limited in size, to fit the machine and keep air 
consumption within reason, a complex linkage system 
must be used with it to produce a force adequate for 
pressing. Thus, frequent readjustment of the mechan- 
ical linkage is still required. 

All previous efforts to power pressing machines in- 
clude auxiliary oil checks connected to the pressing 
head linkage to prevent impact as the heavy press heads 
open and close. These checks, usually of the double ac- 
tion piston type. force hydraulic oil through screw-ad- 
justed needle valves. These checks resist all movement 
regardless of the action desired, and must be overpow- 
ered by the pneumatic cylinders. The valves require 
frequent adjustment to compensate for changes in oil 
viscosity. Viscosity of the oil varies with changes in 
operating temperature. 

The hydro-air power unit introduced here consists 
of three cylinders, as shown applied to a garment 
press in Figure 5, that provide the speed for closing 
the press, reduced speed at closing, and high working 


‘pressure without using excessive amounts of air. In a 


garment press, the unit needs no mechanical amplifica- 
tion of force through a toggle linkage, because it 
exerts enough force to permit the use of a simple first 
class lever for the pressing arm. This press design will 
repeat adjusted pressures throughout a full range of 
pressing positions. No readjustment is necessary to 
compensate for changes in garment thickness or pad- 
ding wear. , 

The advance in garment press design which the 
hydro-air power unit represents is outlined in Table 1}. 

Interest expressed by designers of many classes of 
production machinery has already demonstrated the 
existence in industry of broad needs for this combina- 
tion of fast action, damped terminal stopping, power- 
ful finish and full reversibility. For example, it is now 
being studied for possible application to a wood lam- 
inating press. The entire field of press design (for 
laminating, powder metallurgy, metal forming, plastics 
molding, metal straightening) can find new mechanical 
potentials in this stroke characteristic. 

Obviously, details of the design can be altered to 
produce many variations in the sequence of action. 
To mention a few possible modifications, length of 
stroke can be changed, hydraulic force varied, dura- 
tion and intensity of checking action rearranged to 
suit the function required. Because of that versatility, 
it seems clear that the design offers real usefulness in 
many applications yet unidentified. 

Considering the power unit as a separate unit, twe 
of its three cylinders are mounted together, with their 
housings anchored on a common shaft, and their piston 
rods attached to a movable pivot shaft. The cylinder 
of smaller diameter functions pneumatically and fur- 
nishes the power and speed for fast piston extension. 


_ Its companion cylinder is a hydraulic power cylinder 


that retards motion at the end of the extension stroke 
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:New Hydro-Air Power Unit 





and furnishes the power for the eventual working 


pressure when required. 
The third cylinder, attached to the hydraulic cylin- 


der, serves as a booster. It contains a differential pis-- 


ton that converts air pressure at 80 lbs. per square 
inch to hydraulic pressure of approximately 1015 lbs. 
per square inch, and controls the delivery of high- 
pressure oil to the hydraulic power cylinder. 

Connected to a compressed air system supplying air 
at 80 Ibs. per square inch, and equipped with appropri- 
ate valving, as presented in the diagrams of Figure 6, 
the hydro-air unit functions as follows: 


Figure 6A: The power unit is at rest and the pis- 
tons are at closed position. The shaded area of the 
hydraulic cylinder shows the hydraulic oil in this 
self-contained hydraulic system. The cylinder has 
a double casing. The spacing between the concen- 
tric sleeves serves as a reservoir and storage tank 
for the hydraulic oil. With the piston at “down” 
position, the reservoir is full of oil because the 
piston rod is displacing its maximum volume. 


Figure 6B: With air entering the system at valve A, ° 


the pneumatic cylinder is energized, its piston 
moves out and takes the piston of the hydraulic 
cylinder with it. Displaced oil from the hydraulic 
cylinder unloads through large ports in the 
cylinder wall into the surrounding reservoir. To- 
ward the end of its stroke, the piston passes 
through the section of this cylinder where the oil 
escape ports are located, and gradually reduces 
the number of escape ports for the confined oil. 
Back pressure on the piston gradually increases 








TABLE |! 
Air and linkage 
Hydro-air powered press powered press 
1. Single first class lever 1. Complex mechanical link- 
age required 


2. 


Self-adjusting; total force 
is directly proportional to 
air pressure 


. Oil check is integral with 


hydraulic unit and needs 
no adjustment 


. Checking action only at 


extreme ends of stroke 
permits unimpeded travel 


5. Two air cylinders with to- 


tal displacement of about 


30 cu in. 


6. Space saved can be uti- 


7. 


@ 


lized for air compressor 


Common pivot for all 
power components 


. Unit easily removed and 


serviced at a bench 


Pressing arm may be 
stopped at any point in 
travel 


10.. More machines can be 


operated on a given 


amount of compressed air 


. Leverage requires adjust- 


ment for changes in gar- 
ment and padding tbick- 
ness 


. Oil check separate unit 


and requires two adjust- 
ments 


. Checking action, continu- 


ous through full stroke, 
must be over-powered 


. One or more air cylinders 


with minimum displace- 
ment of 60 cu in. 

All space in machine 
frame occupied by mech- 


. Individual mounting points 


for each cylinder and 


oil check 


. Difficult to service; com- 


ponents not easily acces- 
sible 


. Not possible 


. Relatively large air sup- 


ply required 








as successive holes are closed, and piston move. 
ment is gradually stopped. The expanding volume 
below the piston is filled with oil that flows from 
the reservoir through passages as indicated by 
the arrows. 


Figure 6C: After the pistons are positioned and 
their movement is stopped, hydraulic pressure is 
applied by air pressure admitted through valve B 
to the booster cylinder. The differential piston in 
the booster cylinder increases pressure at a 12.25 
to 1 ratio, producing a hydraulic pressure of about 
1015 lbs. per square inch in the hydraulic cylinder, 
The stem of the pneumatic piston closes the port 
to the tubular hydraulic piston and forces that 
piston into the trapped hydraulic fluid below. 


Figure 6D: After the hydraulic pressure is ap. 
plied, and with valving arranged as shown, the air 
pressure to the pneumatic positioning cylinder 
can be relieved without change of pressure in the 
hydraulic circuit. Trapped air in the booster cir. 
cuit keeps the booster valve closed, holding hy- 
draulic fluid under high pressure. 


Figure 6E and 6F: By relieving air in the booster 
assembly, hydraulic pressure is released and the 
hydraulic piston is free to return under spring 
force to “closed” position. As the piston approach- 
es “closed” position, it comes down over the ta- 
pered hollow stem through which displaced oil 
must flow. The opening between the tapered stem 
and the hydraulic recess in. the bottom of the 
piston diminishes as the piston approaches its seat, 
and the taper on the stem throttles the escaping oil 
at an increasing rate, reducing piston speed grad- 
udlly until it comes to a stop. 


The key member of this hydro-air power system is 
the special hydraulic cylinder which represents a sig- 
nificant advance in the art of applying established 
hydraulic principles to practical machine design. In 
the cylinder, the oil check ports are designed with 4 
diameter small enough to insure turbulent oil flow 
through them during the checking action. Oil in turbu- 
lent flow, above the velocity range of Reynolds’ cri- 
terion, is not influenced by viscosity. This permits the 
design of an oil check that maintains nearly constant 
performance characteristics regardless of the viscosity 
of its fluid, and thus, action is essentially unchanged 
by variations in oil temperature. 

Design of this cylinder stemmed from a simple oil 
check, shown in Figure 7, that demonstrated the value 
of turbulent flow through orifices in dashpot design. 
By utilizing the space between two concentric cylinders, 
the self-contained hydraulic circuit is possible. 

These principles have been applied to the hydraulic 
cylinder assembly in Figure 8. The lower row of holes 
on the cylinder consists of large unloading holes that 
offer little resistance to. oil flow and permit rapid piston 
movement. The middle series of holes is drilled in # 
helix around the cylinder wall to provide constant de- 
celeration of piston movement as the piston passes over 
them toward the end of its stroke. Also, this helical 
placement of the holes insures that oil flow from the 
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cylinder to the reservoir housing will be evenly distrib- 
uted around the periphery of the housing, preventing a 
build-up of hydraulic fluid on one side of the reservoir. 
The third series of holes at the top of the cylinder is 
drilled in a ring around the cylinder; they enter the 
wall at an angle to direct escaping oil down into the 
reservoir. The second and third series of holes are of 
a diameter small enough to insure turbulent flow of oil 
through them during the checking action. By maintain- 
ing turbulent flow through the orifices, the checking 
action does not change with the viscosity of the hy- 
draulic oil, which may vary with temperature. No 
adjustments are required in this design. 

The truncated configuration of the piston head is 
necessary in this design to prevent cavitation at the 
beginning of the downward stroke. At the fully ex- 
tended position of the piston, the small diameter of 
the truncated section in the piston head spans the 
large holes at the top of the cylinder. When the down- 
ward stroke begins, oil will pass freely from the reser- 
voir through the large holes into the relief around the 
piston, past the ring-shaped check valve on the piston 
rod, and into the evacuated chamber between the piston 
and the end of the cylinder. If oil were not permitted 
to pass into the chamber, return speed would be hamp- 
ered. 


Two Valves Give Complete Regulation 


_ Because of the speed and power that this hydro-air 
unit delivers at minimum expenditure of compressed 
air, the complex linkage long associated with garment 
pressing machinery is no longer necessary; it now 
becomes possible to use a straight lever action which 
will maintain constant working pressure regardless of 
variations in padding thickness. Thus, for the first time, 
speed of closing, rate of deceleration and intensity of 
working pressure can all be regulated and indicated 
accurately merely by adjusting two air regulators. 


In the circuits in Figure 6, one air regulator on the 
main air supply regulates the speed of opening and 
closing action, but does not affect the decelerating 
characteristics of the hydraulic cylinder. A second air 
regulator is positioned to control the air pressure 
directed to the booster valve. This pressure can be re- 
duced to zero and working pressures would be no more 
than those exerted by the pneumatic cylinder, or they 
could be increased to full line pressure and impose 
full effectiveness on the hydraulic booster circuit. 


Practicality of the new hydro-air power unit has 
been conclusively demonstrated by its growing use as 
@ prime mover for garment pressing equipment. Its 
contribution to the machine design field lies in the 
mechanical simplification and improvement it makes 
possible. Simplicity of the unit’s design and the nature 
of the motion produced make the unit adaptable to 
many types of machines. The threaded tubular con- 
struction permits a flexibility in size and motion to suit 
nearly all pressing requirements. The mechanism for 
smoothly decelerating the end of the opening and clos- 


ing strokes represents a contribution to the art of 
hydraulics, 
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FIG. 7. Design of this simple oil check led to 
the development of .. . 


FIG. 8... . the hydraulic cylinder and boost- 
er cylinder used in the hydro-air power unit. 
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By John M. Klover 


Hydraulic and Electrical Circuits 
FOR A BROACHING MACHINE 


= problem was the design of a fixture to hold two 
welded steel transmission bands for a broaching 
operation and with no extra handling to stretch them 


to size. 
Previous production experience indicated the stretch- 


ing operation could be performed on a segmented ar- 
bor which expanded inside the part. This same arbor 
could hold the part for broaching its front face as 
shown in Figure 1. 


Fixture Design 

A hydraulic cylinder to actuate a cone inside the 
expanding segments was chosen as the most direct 
design approach. A sectional view through a fixture is 
shown in Figure 2. 


Hydraulic Pressures , 


Analysis and laboratory tests showed a pressure of 
2800 pounds per square inch acting on the rod end 
of the piston, Figure 2, would effectively expand the 
part. Further tests showed it was possible to drop this 
pressure to 800 pounds per square inch for clamping 
during the broaching operation. It was also determined 
that 80 pounds per square inch pressure on the lower 
end of the piston was the maximum required for 
unclamping. 


Broaching Machine 


A vertical, two ram broaching machine with slid- 
ing work tables was selected. The work tables being 
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Band After Expanding And Broaching 


FIG. 1. The job—A 
segmented arbor was 
designed to hold 
welded steel bands 
during broaching. 
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FIG. 2. View through the broaching fixture. 





arranged to work in conjunction with the cutter rams, 
i.e. one table in for the cut, the other back for loading 
while its ram returns. 

The broaching machine cycle is arranged so that at 
the completion of a cutting stroke the machine will 
stop unless its pre-set relay has been activated. This is 
usually done manually after work pieces have been 
clamped in the fixture. If the pre-set relay is activated 
the machine will, at the end of a cutting stroke, auto- 
matically reverse its table positions and make a cut 
with the opposite ram. 


Operating Cycle 





Starting the cycle as the broaches finish a cut the 
following sequence of operations is desirable: 


1. Table moves back 

2. Fixture unclamps automatically 

3. Unload two parts 

4. Load two parts 

5. Expand part to size with automatic unclamp 

6. Clamps parts and activate pre-set relay of broach- 
ing machine 

7. Broach parts 


If the pre-set relay has been activated, the first 
element of the operating cycle will be accomplished. 

Movement of the table to the rear can be utilized to 
— the fixture, completing element two of the 
cycle, 

With the table to the rear and the fixture unclamped, 
the operator can complete elements three and four. 
Elements five and six should be done by operator 

























FIG. 3. Broaching fixture cutters and push button sta- 
tion are shown. 






FIG. 4. Hydraulic circuit for the broaching fixture. 
































:Broaching Fixture Circuits 





activated push button controls. It is desirable to com- 
pletely unclamp the parts at the end of the expanding 
operation so that parts which fail may be removed. 
Notice that this operation provides a one hundred 
percent tensile strength inspection of welds in the part. 

Figure 3 shows a fixture, the broaching cutters, and 
the push button control station. 


Hydraulic Circuit— 

Three Pressure System 

Using a hydraulic power unit operating through a 
vented relief valve as the power source, the hydraulic 








FIG. 5. Valve side of hydraulic panel. 


FIG. 6. Piping side of hydraulic panel. 








circuit is developed. By blocking the relief valve vent, 
system pressure will rise to the relief setting (3000 
pounds per square inch) for the expanding operation, 
When connected to a second relief valve, clamping 
pressure (800 pounds per square inch) will be de. 
veloped. Unclamping pressure of 80 pounds per square 
inch is obtained by venting through a high cracking 
check valve to the tank. This lower pressure is used 
to unload the pump during idle periods. 


Piston Accumulator Maintains 
Clamping Pressure 
Oil is directed to a pair of fixture cylinders by a 
modified closed center four-way valve. The closed 
center is modified to obviate effects of piston seal leak- 
age. 





FIG. 7. Cam actuated switches. 


FIG. 8. Electric control panel. 








wa aw 











Clamping pressure is maintained on the forward 
fixture cylinders by a piston type accumulator, pro- 
tected from 3000 pound per square inch oil by a 
spring offset, three-way valve. Its discharge rate is 
regulated by a restricted by-pass check valve in the 
accumulator supply line. 

A surge damping valve is required in the rod end 
supply line of each fixture since large volumes of oil at 
moderately high pressure are involved. 

Figure 4 shows the hydraulic circuit as developed. 
All flow control valves are directly operated by sole- 
noids and have 14 inch ports, 

Figures 5 and 6 show respectively the valve side and 
piping side of the control panel for this circuit. 

A length of capillary tubing is used to connect the 
pressure switches, effectively protecting the Bourdon- 
tube elements from pressure surges. The capillary tub- 
ing is brazed into a standard 4 inch fitting and as- 
sembled into a length of %4 inch tubing. This makes 
an easy assembly and the capillary tubing is protected 
from mechanical damage. 


Electric Control Circuit 


Reference to the hydraulic circuit, Figure 4, shows 
that two solenoids (Sol 1 and Sol 2) are common to 
both fixtures. The balance of the solenoids are in dupli- 
cate systems, one for each fixture. 

By alternately connecting the trio of solenoids con- 
cerned with one fixture it is possible to use a single set 
of controls for both fixtures. This is done by a single 
pole, double throw switch (LSI, Figure 4) actuated by 
a cam projecting from the right-hand table. 

At the mid-point of the table stroke LS] is actuated 
to activate controls for one fixture and to de-activate 
controls for the other. Further movement of the cam 
in either direction brings a trip and pass dog to a sec- 
ond switch (LS2, Figure 4) which automatically un- 
clamps the retracting fixture. The cam, trip and pass 
dogs, and limit switches are shown in Figure 7. 

Push button stations are used to set up expanding 
pressure, clamping pressure, and emergency unclamp. 
Pressure switches are used to indicate required sys- 
tem pressures. In addition a selector switch is provided 
to allow the broaching machine pre-set relay to be 
brought in via push buttons provided clamping pres- 
sure exists on the fixture. 

Figure 9 shows the electric control circuit while Fig- 
ure 8 is a photograph of the control panel as installed. 

In the electric control circuit, Figure 9, notice that 
expanding pressure relay CR1 will drop out clamping 
pressure relay CR2, preventing accidental simultaneous 
energization of solenoids Sol 1 and Sol 2, Figure 4. 
Similar interlocks are used to protect solenoids Sol 3 
and Sol 4 as well as solenoids Sol 6 and Sol 7. 

Control relay CR3 is used to bring in machine pre-set 
relay CRP with the selector switch in the run position. 
Momentary contact being obtained through the over- 
lapping contacts of control relay CR7. With the selector 
switch set in the jog position, control relay CR3 al- 
lows the machine to be pre-set manually provided 
clamping pressure exists in the table which will be 
presented to the broaches. 
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FIG. 9. Broaching machine control circuit. 
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Hydraulically Operated Indexing Machine 


FOR LARGE HEAVY PLATES 


a2 Bast developments have called for the design 
and construction of new indexing equipment ca- 
pable of accurately indexing larger and heavier plates. 
Some form of power is needed to move the consider- 
able mass consisting of the assembly of index slide, 
arms and clamps which carry the plate through the 
press, hydraulic power was deemed eminently suitable 
to give smooth powerful precise movement of the slide, 
operate the latch for registering in the “V” notches 
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cut in the slide and to close the specially designed 
clamps which grip. the plate. 

Figure 1 shows a close up view of a tooling set-up 
to produce the small punched plate shown in the right 
hand background. In the center is the hydraulically op- 
erated latch. Movement of the slide is arrested at the 
proper point by rollers on the slide striking a trigger 
mounted on top of the latch body which opens a micro 
switch and causes a solenoid operated valve to close 










FIG. 1. Close up view 
of the tooling set-up to 
produce the p 

plate seen in the right 
hand background. Hy- 
draulically operated 
latch is in the center. 
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FIG. 2. View of the left hand underside of the index 
table. A double ended, 20 inch stroke cylinder moves 
an endiess roller chain which rotates cable drums to 
impart movement to the table. 


thereby cutting off the oil supply to the main motor 
cylinders. There is also a resetting device for closing 
the micro switch which functions when the latch moves 
forward. The clamps holding the plate have single act- 
ing cylinders with spring return, the toggles do not 
lock, they merely change the direction of the force. 
The design of the clamps was conditioned by head 
room being severely restricted, their gripping power 
can be varied by allowing the beam to deflect a pre- 
determined amount. 

A view of the left hand underside of the table is 
shown in Figure 2. Underneath the middle of the table 
is a double ended hydraulic cylinder 3 inches diameter 
by 20 inch stroke which moves an endless quadruple 
roller chain over sprockets rotating cable drums through 
bevel gears. The cables are attached to the slide or dial 
giving the required motion, limit stops are provided on 
the bevel boxes and take the form of adjustable cams 
operating micro switches. When the main control valve 
is closed the oil is locked in the cylinder acting as an 
effective brake. Pressure in the latch line opens a pilot 
operated valve which short circuits the two ends of the 
main cylinder permitting a correct register of the latch 
in a “V” notch. Without this short circuit device, the 
register would be upset by any tension remaining in 
the cables. The table rests on an angle plate which is 
bolted to the front of the press, the wheeled legs provide 
a means of moving the machine away from the press to 
facilitate handling of the dies. 

Figure 3 shows a side view of the machine set-up to 
produce large punched plates, in this instance a dial is 
used. All the valves are grouped in the unit which can 
be seen suspended under the table. The valves in most 
cases have subplates and are mouiited on a central wall 
with pipes on one side and valves on the other. All the 
electrical relays are in a panel separate from the ma- 
chine and insulated from shock. Two operators nor- 


FIG. 4, Hydraulic circuit for the indexing fixture. 
























FIG, 3. All valves are grouped in a unit seen suspended 
under the table. Electrical relays are in a panel separate 
from the machine and insulated from shock. 
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mally run the press. One operator controls the two 
buttons which open and close the clamps. When the 
clamps are open the oil from the pump goes back to 
the tank and pressure drops to 60 psi. 

The 60 psi pressure is necessary to operate the pilot 
pistons in the valves but insufficient to move any power 
pistons should a control button be inadvertently 
pressed. System pressure is 750 psi. A pressure switch 
is incorporated in ‘he latch line to ensure that the press 
cannot be tripped between stations. 

The control buttons are in two groups at opposite 
ends of the machine, the operator on the loading side 
has control of the clamps and can in an emergency 





stop all movement by opening the clamps and lowering 
the system pressure. Conversely the dial can not be 
moved until the clamps are closed; this is a safety 
measure. On the unloading side, six control buttons 
give rapid traverse in either direction, automatic index, 
(one station at a time) latch in, latch out and press 
trip. It will be realized that all the necessary elements 
for an automatic cycle are present and such an arrange. 
ment was considered but deemed unwise to use with a 
press at the present stage of experience. 

The machine registers with consistent accuracy and 


its use has resulted in a marked improvement in the 


quality of the product. 





Judges Comment on Contest Entries 


“The papers submitted in this Contest covered a very 
wide range in the application of hydraulics and pneu- 
matics to industry, which, in my opinion, is an indication 
of the importance these two methods of power trans- 
mission are assuming in everyday industrial applications. 
Of the papers evaluated, 76.8 percent fell in the above 
average classification, exceptionally good for a contest 
of this nature.” 





Dean M. Cleaveland 





“I was greatly impressed with 
the quality of most of the papers, 
particularly those dealing with the 
practical aspects of application of | 
hydraulic power which contained 
many original and useful ideas. I 
was much impressed with the de- 
tailed care, exquisite illustrations, 
etc., lavished on some of the en- 
tries.” 





Dean M. Cleaveland 
Bendix Products Division 
Bendix Aviation Corporation 





Walter Ernst 





Walter Ernst 
The Commonwealth Engineering 
Company of Ohio 





“The overall caliber of the Prize Papers submitted 
showed an active and intelligent participation in this broad 
and fast growing subject. There were several closely 
graded papers in the top group which showed high prac- 
tical economic value, true yankee ingenuity and careful 
preparation by the author. It was a privilege to be ac- 
corded a first hand view of the international expression 
of keen interest in the subject.” 





J. R. Hemeon 
Ternstedt Division 


General Metors Corporation J. R. Hemeon 


96 





“— + @ @ ew’ a" 68O COR 


oe 


OWER PACKED 
wcee HYDRAULIC PERFORMANCE 


cco “COMMERCIAL HYDRAULIC PUMP” 


is the heart of the 
fluid power control system 


of the GRADALL.... 











This heavy duty“Commercial” Triple 
hydraulic pump generates fluid power 
in abundance to operate the tools of 
the multi-functional Gradall. No other 
known kind of power transmission 
could successfully furnish the closely 
controlled down-pressure and the 
smooth, precision tool control which is 
inherent in this multi-purpose machine. 





Three separate fluid power pumps are 
‘assembled into a single unit, all driven 
by one thru shaft to which the primary 
driving power is applied. It is not 
unusual for these pumps to operate at 
pressures up to 1000 psi. Total dis- 
charge of about 74 gpm at 1200 rpm 
could be developed, with the first and 
second pumps each delivering 30.5 gpm 
to power the cylinders actuating the 
boom and the third pump supplying 
about 13 gpm to the cylinder which 
positions the tool. 


“Commercial” gear type fluid power 
pumps are heavy-duty—designed and 
built for one main objective: trouble 
free service over a long life expectancy. 
Many original equipment manufactur- 





ers today are using “Commercial” 






pumps because they perform better, re- 


Gradall’s smooth power enables it to 
accurately grade ditches for drainage. 





quire less servicing, and have proven 
that they save money. 
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Part Il Design Factors 


[* designing complete servomechanism systems for The requirements for speed, torque and frequency 
specific applications, a definite procedure should response of the output are primary considerations in 
be followed, based on certain criteria established from deciding on the type of motor to be employed. Table 
the system specifications. Practical considerations such A may be used as a rough guide in selecting a motor, 
as availability and cost of components, reasonable although the wide overlap of various types often per- 
tolerances on mechanical and electronic components mits a final choice based on availability, cost or main- 
and expected friction levels over extended life and tenance factors. Also, considerable improvement can 
temperature extremes, are predominant factors in usually be made in the frequency response range 
determining such criteria. A typical set of servo speci- (fidelity) of commercial systems by modified design 
fications is listed below, illustrating the pertinent fac- of the controller or stabilization means, if the addi- 
tors which should be defined: tional cost is warranted. 


line power available 230V 60 cycles 3 phase Table A Motors 
maximum velocity 75° /sec. 
maximum acceleration 500° /sec. 
velocity at max. acceleration 40°/sec. Type © HP Range Frequency Features 
maximum torque 2500 ft. lbs. Range 

maximum horsepower point 2000 ft. lbs. at 60°/sec. 


load inertia 300 slug ft.? . oon 
static error 0.2° max. of output shaft poh Sea 0001 - 05 0-30 eps. pn ago 


lag due to max. velocity 0.2° max. of output shaft : 
lag due to max. acceleration 0.5° max. of output shaft d-c shunt motor .005 up 0-5 cps. peters 


frequency response 0-15 cycles 
phase shift 20° max. of output shaft magnetic clutch .01 - 5 0-50 cps. high performance, 


input continuous mechanical rotation low control power 
output continuous mechanical rotation pneumatic 05 - 3 0-5 cps. non-hazardous 
input/output scale factor 27:1 simple controls 
hydraulic 0-15 cps. _— high output, 
reliable, versa 


a, 








F. B. MacLaren, Engineering Consultant, Servomechanisms 
Inc., Westbury, N. Y. 
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Servomechanisms for Industry 





The absence of brush maintenance, lower speeds, 
and better control characteristics of a-c induction mo- 
tors make them the first choice for low power posi- 
tion servos, where reliability and fidelity are para- 
mount. When space is at a premium, d-c motors may 
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FIG. 1. Axial Piston hydraulic fluid motor used in servo 
systems. 


predominate because of their smaller size per unit of 
power output. The typical torque-speed curve of shunt- 
wound d-c motors makes them best suited for velocity 
servos, particularly when the load is not constant. 
In both a-c and d-c types, power is supplied to the 
fixed field directly from the line, so that no more than 
one-half the total power must be controlled. 

Clutch servos are very well suited for high fidelity 
performance in the range indicated, due to their high 


_ acceleration capabilities and low control power re- 


quirements. However, when delivering maximum 
torque at zero speed, they receive the greatest wear 
and must be able to dissipate their rated horsepower 
in heat. 


Hydraulic Servos for High Power 


Hydraulic servos are best adapted to the higher 
horsepower field, particularly where straight mechan- 
ical feedback is possible. Either a translatory or ro- 
tary output is available from both hydraulic and pneu- 
matic units, with high control-output power efficiency 
and good reliability as their outstanding features. 
Figure 1 shows one type of rotary hydraulic motor 
in common use. 

Pneumatic devices are generally employed as ac- 
tuators or in control systems involving temperature, 
pressure or flow in the feedback loop. However, many 
hazardous installations require the safety features of 
air control for all servo applications. 

The ratio and strength of gearing between the mo- 
tor and load is readily determined from the slewing 
speed and stall torque specifications, whereas the back- 
lash is limited by a combination of the dead zone and 





stabilization requirements. Actually, the motor drives 
until the feedback unit position satisfies the position 
called for by the command, within the limits of sys. 


Table B Transducers 





—$—__ 





Type Input Output Features Limitation; 
potentiom- limited a-c or d-c size, cost, resolution 
eters mechanical voltage low phase noise, wear 

rotation or shift and 
translation quadrature 
synchro or unlimited a-cvoltage infinite size, cost, 
resolver mechanical resolution, phase shift, 
rotation good wear quadrature, 
harmonics 
balanced limited a-cvoltage infinite phase shift 
inductive mechanical resolution quadrature 
unit rotation or and wear harmonics 
translation 
variable mechanical H.F. a-c low force drifts, low 
capacitance rotation or voltage infinite output, high 
unit translation resolution _—null voltage 
variable mechanical a-cvoltage low force noise, null 
coupling rotation or infinite s 
unit translation sesolution 
phototube light beam d-cvoltage zero force sensitivity 
variation, 
life 
sir jet mechanical air low force, low 
motion or pressure good wear _ sensitivity 
translation variation 
pilot valve mechanical fluid flow high friction, 
rotation or variation sensitivity cost 
translation 
solenoid a-c or d-c_ fluid flow remote response 
valve voltage variation control time, 
dead zone 
diaphragm fluid mechanical high force output 
valve pressure translation output, motion 
reliable 
pressure fluid a-c or d-c remote dead zone, 
transducer _ pressure voltage control hysteresis, 
. accuracy 
thermo- temperature d-cvoltage wide range low output 
couple difference 
Resistance temperature electrical narrow high output 
thermometer change resistance range 
change 
Pitot tube fluid flow pressure sensitivity, eccuracy 
change wide range 
Bourdon fluid mechanical low cost, limited 
Tube pressure motion reliable output, 
hysteresis 
Bellows air pressure mechanical sensitivity, hysteresis, 
translation simplicity _ vibration 
sensitive 





tem accuracy. Backlash in this train will tend to cause 
hunting if the motor inertia and controller gain are 
sufficiently high. Any backlash between the f 

unit “and load will add to the overall dead zone, a 
though it can also lead to instability because of load 
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inertia. The maximum allowable backlash in the out- 
put train is therefore difficult to compute, but gen- 
erally the motor should not run when the feedback 
shaft is displaced from its null position with either 
the motor or load shafts clamped. 

The choice of a feedback unit is narrowed consider- 
ably once the motor has been selected, although sensi- 
tivity and accuracy requirements often dictate the 
use of a particular type. Figure 2 shows an elemen. 
tary servomechanism of the torque amplifier or fol- 
low-up type, having feedback in the form of two con- 
tacts on the output drive that control a reversible elec- 
tric motor when they engage a third contact attached 
to the input shaft. This merely provides on-off con- 














FIG. 2. Elementary servomechanism of the torque am- 
plifier or follow-up type. 


trol, which results in severe hunting unless there is 
a wide dead zone between the contacts. By reversing 
the contact action so they are both closed at the null 
point, dynamic braking of the motor is obtained, which 
reduces coasting and permits a smaller dead zone. Al- 
though on-off control may be satisfactory for cer- 
tain applications, the performance obtained is quite 
inferior to a modulating type of feed-back with its as- 
sociated controller, which supplies motor speed or 
torque proportional to the demand. Table B lists sev- 
eral types and salient characteristics of commonly 
used transducers which are available for modulating 
control of hydraulic, pneumatic and electric systems. 
Many other types can be found, but generally fall 
into one of these categories, with similar limitations 
and features. Compilation of specifications covering 
the characteristics listed, together with the type of 
input and output desired, should make a definite se- 
lection readily possible. 

When the application demands that the input and 
output be located remotely, a second transducer is 
generally employed, as shown schematically in Fig- 
ure 3. In this case, the command and feedback sig- 


102 


nals must be combined to form the error signal at the 
controller, which is more conveniently done if they 
are in electrical form. It is therefore quite common 
to find combinations of electrical transducers with 
hydraulic and pneumatic remote control position sery. 
os, but not with actuators or other open loop systems, 


Controller Characteristics 


After choosing the motor and transducers for g 
particular system, the fundamental controller char. 
acteristics may be determined. For an electrical sys. 
tem, the motor input voltage necessary to rotate it 
slowly under load is divided by the error voltage 
corresponding to the maximum allowable static differ. 
ence between input and feedback, to obtain the mini- 
mum controller gain. If the dynamic requirements 
are stringent, additional gain may be needed to meet 
velocity and acceleration specifications without ex. 
ceeding the dynamic error limits. In addition, the 
controller must have sufficient power output to de- 
velop the necessary stall torque and acceleration from 
the motor. There are many further detail require. 
ments for phase shift, noise attenuation, stability, etc., 
which are associated with any electronic amplifier 
design. 

These gain and power output characteristics apply 
equally well to hydraulic or pneumatic controllers, if 
the corresponding terms are used. For example, mo- 
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FIG. 3. Where input and output are remotely located 
a second transducer is generally used. 


tion of a pilot control valve must cause sufficient 
change in pressure or flow (depending on the type 
of system), to meet the gain requirements defined 
above. Similarly, the power output in terms of pres 
sure times flow must be adequate to supply the motor 
force demand. The design of fluid controllers get 
erally involves close tolerances on parts to minimize 
leakage without introducing excessive friction, 
though dither is often used to maintain a slight, con- 
tinuous oscillation of the system, and thereby elim- 
inate static friction. 

Having selected the basic elements, the system may 


APPLIED HYDRAULICS 




















Ithurts twiceas much today / 


Double reason why you need Correct Lubrication! 


Look up some of your bills for machine repairs during Socony-Vacuum 


the last so-called ‘‘normal’’ year. You'll be surprised! The 
ring gear that cost you $83 to replace in 1939 now costs 
$165. A thrust bearing that cost $44.35 now runs $88.73. A \ 7 
millwright’s hourly rate in 19389 was 70¢. Now it is $1.56 
per hour. 


Yes, it sure hurts twice as much today to pay for ma- 
chine maintenance—double reason why you need a program 
of Correct Lubrication! Such a program assures your use 
of the right oil or grease for every part of every machine SOCONY-VACUUM 
... thus steps up machine efficiency—keeps repairs and 
downtime to an absolute minimum. 

_ Why not get a prograra of Correct Lubrication started Couci L builder 
in your plant? Call your Socony-Vacuum representative! 


SOCONY-VACUUM OIL COMPANY, INC., and Affiliates : First step in cutting costs! 


MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION 








October, 1953 Circle 164 on Reader Service Card 103 





Servomechanisms for Industry 





then be assembled and operated as a servo. There will 
be some value of loop gain above which overshoot 
or even sustained hunting will result, due to inertia 
and an equivalent spring action in the motor. As ex- 
plained in the preceding article, a derivative signal 
is employed to counteract this effect and obtain the 
degree of damping required. In electrical systems, this 
often takes the form of an a-c or d-c generator coupled 
directly to the motor shaft, with its output signal fed 
into the controller. It is important that the coupling 
between motor and generator have minimum back- 
lash and close to unity ratio, in order to decrease noise 
and discontinuity effects. Another method of stabili- 
zation employs an error derivative network in the 
controller, consisting of an R-C circuit in the case 
where the error is a d-c voltage, or a notch network 
for an a-c error. Performance of an error rate stabil- 
ized system is generally superior to tachometer stabil- 
ization since it adds no inertia to the motor, causes 
no additional velocity lag and provides greater accel- 
eration and deceleration forces. However, it does re- 
quire considerably more controller gain due to attentu- 
ation in the derivative network, and is more sensitive 
to gearing backlash and noise in the electrical inputs. 


The same stabilization theory applies to fluid sys- 
tems, although manipulation of pressure or flow to 
obtain derivative signals is more cumbersome. Fig- 
ure 4 shows two possible methods of obtaining rate 
information to the input by means of dashpot couplings 
on a simple hydraulic follower. On the other hand, 
the low inertia and high spring rate of conventional 
hydraulic followers make stabilization unnecessary 
except where very high performance is required. In 
the case of rotary hydraulic systems however, the 
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FIG. 5. Method of obtaining derivative action in a 


pneumatic control system. 


input position controls output velocity, which greatly 
increases the need for stabilization when used as a 
high fidelity position servo. The use of an electric re. 
mote control loop with this system introduces addi- 
tional delays which require a second derivative term 
for perfect stabilization. This is also true of clutch 
type servos, since a position error signal causes ac- 
celeration of the output, which is equivalent to 180 
degrees of phase lag between input and feedback. 

Figure 5 shows an alternate method of obtaining 
derivative action in a pneumatic control system, 
where an integrating unit is placed in a degenerative 
feedback loop around the input—controller output 
loop. The integral of output is thereby subtracted 
from the input, which is a satisfactory approximation 
of a derivative for most systems. 

The next article in this series will present examples 
of the various systems mentioned. in typical industrial 
applications. 


FIG. 4. Twe methods are shown for obtaining rate information to the input by means of dashput couplings on 4 


simple hydraulic follower. 
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Development 


of the Corsair 


HYDRAULIC SYSTEM 


By Dwight E. Leach 


1 awe basic Corsair, or F4U as it is officially known, 
was conceived early in 1938 in response to a Navy 
design competition to build a high performance ship- 
board fighter. A contract was received, and in May, 
1940 the XF4U-1, the first of 12,571 airplanes which 
were destined to be built, was test flown. The basic 
hydraulic system designed for this airplane remained 
unchanged in its main features throughout the pro- 
duction life of the plane. The modifications that were 
made paralleled the development of aircraft hydraulic 
components for over ten years. 

Production of the Chance Vought Corsair, one of 
the Navy’s greatest propellor driven fighter airplanes, 
came to an end in December, 1952, when the last 
F4U-7 rolled off the end of the production line in 


Dallas, a few days before Christmas. After the usual 
“shake down”, these last airplanes were delivered early 
in 1953. 

A great many factors entered into the design of this 
airplane. It was built around the Pratt and Whitney 
R-2800 engine and was to be one of the most powerful 
and fastest airplanes of its time. On such an airplane 
a retractable landing gear is mandatory. In addition, 
controllable oil cooler doors, an engine accessory com- 
partment door and engine cowl flaps were included in 
the design. To assist in take-off and to provide lower 
landing speed, wing flaps were needed. For landing 
aboard a carrier an arresting hook was needed, a hook 
that was retractable in flight. For parking in a mink 
mum of space, either on shipboard or ashore, folding 
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1500 psi hydraulic system on the Corsair F4U5. Draw- 
ing shows all utilities powered by oil. Circuit develop- — 
ment started in 1938 with a 5 gpm 1100 psi system. 


wings were provided. To accomplish these various 
functions some sort of built-in power system was re- 
quired. A hydraulic system was selected as the simplest 
and most reliable means of providing these functions. 


Basic Power System 


The XF4U-1, and the production model F4U-1 which 
followed it, used a fixed displacement hydraulic pump 
which delivered approximately 5 gpm at the maximum 
system pressure of 1100 psi. For ground operation, or 
for emergency use in flight in the event of failure of 
the engine driven pump, a hand pump was provided 
in the pilot’s cockpit. In order that the main pump 
would not continually draw power from the engine 
and dissipate it as heat through a relief valve when 
no hydraulic services were being operated, an accumu- 
lator and unloader valve were provided. The unloader 
valve, or pressure regulator, is essentially an automatic 
valve which, when no hydraulic power is being used 
and the system reaches a pre-determined high pressure, 
shifts over to hold that pressure, pérmitting the pump 
to circulate fluid from and to the reservoir at a very 
low pressure. These units made up the so-called basic 
power system. 


Landing Gear Circuit 

Each of the various branch or utility sub-systems 
was designed to meet certain specific requirements, 
peculiar with that system. The landing gear and tail 
wheel were actuated by two separate portions of a 
three bank, four-way, manually operated valve. 

Recognizing that the power system might occasion- 
ally fail to function, due to engine stoppage, gunfire 
damage or some sort of mechanical failure, an emer- 


gency system was provided. This consisted of a carbon 
dioxide cylinder with provision to discharge the com. 
pressed gas through suitable shuttle \alves into the 
actuating cylinders and thus “blow” the landing gear 
down. To prevent any possibility of a hydraulic lock 
holding the gear up, a small actuating cylinder in the 


‘CO,y system operated three-way emergency bypass 


valves to dump return oil directly into the reservoir. 


Wing Fold Circuit 


The wing fold system, for obvious reasons, was ip- 
tended only for ground operation and was actuated 
by the third section of the manual four-way bank 
valve. A simple two position control ‘lever, provided 
with suitable safety locks, was installed in the cockpit. 
Sequence valves were provided to assure that the wing 
fold cylinders, and the wing hinge pin cylinders, al- 
ways worked in the proper order. 

Wing Flap Circuit 

Design requirements for the wing flap circuit were 
somewhat more complex. It was desired that it be pos- 
sible to position the flaps at any partially open posi- 
tion, which would be proportional to the degree of 
movement of the control handle in the cockpit. In addi- 
tion, provision was to be incorporated so that if the 
airplane was flown at more than a certain air speed 
the flaps would automatically “blow closed”, and so 
prevent overloading the airplane structure. When the 
airplane speed was reduced, the‘ flaps were to re-open 
automatically to their originally set position. To as 
sure that the flaps would move together, a flow equal- 
izer was used in the “down” line. 

The positioning requirement was met by using 4 





Dwight E. Leach is a Staff Engineer, Controls and Hydraulic Staff Group, 
at Chance Vought Aircraft. He has had a closely integrated part in the 


post-war development of the hydraulic services for the Corsair, as well 


as other Chance Vought aircraft and is in a particularly advantageous 


position to tell this story. He points out that the accompanying picture of 
himself has been cleared by the Texas Chamber of Commerce. 
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Corsair Hydraulic System 





slide type, four-way valve in which the plunger was 
moved by the cockpit control and the valve sleeve was 
moved to follow it by a link coming from the flap itself. 
The blow-up feature depended for its operation on a 
telescoping spring strut between the flap actuating 
cylinder and the flaps. On this strut was mounted a 
three-way valve piped into the “flaps down” line. The 


THE MARINES as well as the Navy carried the lethal 
punch of the Corsair to the enemy. The hydraulic sys- 
tem illustrated the typical development of aircraft hy- 
draulics over a ten year period. 


arrangement was such that when the load in the flap 
strut, due to high air speed, exceeded a certain amount, 
the strut would telescope a small amount and actuate 
the three-way dump valve. Pressure from the system 
would be temporarily shut off and some oil in the cyl- 
inder would be spilled into the return system. 


Oil Cooler ‘Circuit 


Cowl flaps on the early airplanes were actuated in- 
dividually by eighteen small cylinders connected in 
parallel. This multiplicity of cylinders with such a 
large number of connecting tubes was found to be 
difficult to maintain in service and was soon replaced 
by a single cylinder with a cable system to actuate the 
cowl flaps. The oil cooler doors, accessory compart- 
ment door and the arresting gear hook were actuated 
by conventional hydraulic cylinders controlled by a 
four bank multiple four-way valve operated by the 
pilot. 

At the time the original hydraulic design was under- 
taken, only a very limited number of standard aircraft 
type components were available; consequently many 
of the components were designed by Chance Vought 
engineers. It is of interest to note that the standard 
series of “O” ring packings so common today had not 
been developed. Vought engineers established their 
own standard for “O” rings and the Corsair was one 
of the first airplanes to use this type of hydraulic pack- 
ing. Several years later when the AN series of “O” 
rings was established, the airplane components were 
re-designed to use these packings; however, there are 
still a few old Corsairs still flying which use the orig- 
inal Chance Vought packings. 


ie 


Refinements in the F4U-4 
Hydraulic Circuits 


The original Corsair, the F4U-1, continued jn pro. 
duction for about four years and played a major rok 
in the Pacific war. A number of variations of the basic 
airplane were produced, but no major change in th 
hydraulic system was found to be necessary, Vought 
engineers had been busy on an improved design, hoy. 
ever, and in 1944 production of the F4U-4 with a mop 
powerful engine and other improvements began, The 
hydraulic system of the new airplane contained a num. 
ber of changes to meet new operating conditions and tp 
improve reliability. 

The power system in the '4U-4 remained essentially 
unchanged except for the addition of reservoir pres 
surization. Pressurization air was obtained direct from 
the carburetor air scoop and, depending on air speed 
and altitude, varied from 1 to 9 psi gage. This pro. 
vided improved operation of the hydraulic system a 
altitude and gave longer pump life by minimizing cayi. 
tation. An important change was the elimination of 
hydraulic lines from the cockpit area, as there had 
been a few cases where a failure, or battle damage to 
the plumbing, had drenched the pilot with oil. 


A number of minor refinements in the various 
branch circuits were made. The four bank, four-way 
selector valve was eliminated; the cowl flaps and inter 
cooler (which replaced the accessory compartment 
door) were actuated by a two bank solenoid operated, 
four-way valve. The oil cooler circuit was no longer 
regulated by a manual valve, but was now controlled 
automatically by a thermostatically operated four-way 
valve. The arresting gear circuit remained essentially 
unchanged, but was now operated by one of the banks 
of the remaining three bank, four-way valve. Experi- 
ence showed that there was no point in the landing 
gear and tail wheel being operated by separate four- 
way valves; accordingly, these two circuits were com 
bined and operated by a single valve. 


THE CORSAIR is still on “active duty”. At the end of 
its production trail more than 12,500 of these sturdy 


fighters had been built. 


One improvement in the emergency system W® 
made. The separate three-way emergency bypass 
valves were replaced by a newly designed CO2 operated 
bypass valve. The wing fold circuit remained esse 
tially unchanged, except for the addition of a retum 
flow fuse. This was considered desirable as it W# 


APPLIED HYDRAUUC 





ew 
Sa 


Pa 


— 









TAN 
A saps 


3 ts 
3 
\ 


‘\ 














m al _——e 
cavi 4 ~ —s 

‘ a 
n of — 





\ 





\ A 


N 
N 
N 
x 
| 
) 











SSS 
W 


ESssuF 


{ 


( f a B/ 


PIN pas 


| tee a 


nt 





ld 












——_ 






Versatility — for use in dynamic systems... tested and proven on gasoline and diesel 
engines ... jet engines . . . rocket motors . . . blast measurements . . . high pressure, 
high temperature chemical reactions . . . hydraulic and pneumatic systems. 

Full Scale Pressures — 500, 1,000, 2,000, 3,000, 5,000, 10,000 psi... response down 
to 0 psi absolute with 1% of full scale accuracy and temperature compensation. 






High Frequency Response — flat to 20,000 cps... natural frequency up to 
45,000 cps. 


Flush Catenary Diaphragm — reduces changes in volume of pressure chamber 
to a minimum. 


A word about NORWOOD CONTROLS —This nome stands for an expanding 
line of commercial instruments for the measurement of pressure, flow, temperature 
and weight. It represents a fresh concept of creative engineering which, combined 

with New England manufacturing skill, is establishing new frontiers in the field 
of instrumentation. 















CONTROL ENGINEERING CORPORATION 
563 Providence Highway, Norwood, Massachusetts 












- 





=o) NTROLS Norwood Controls representatives are located in principal cities. 


Complete technical information will be supplied upon request. 
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“PRESSURE LOADED’ CARTRIDGE PUMP 


Engineered and custom built to fit into original equipment 
as an integral part of the design, Pesco Cartridge Pumps 
provide these important features: simplicity, exceptionally 
light weight and “Pressure Loading.*” They are made 
in varying sizes, and pressures up to 3,000 p.s.i. and in 
capacities to meet your specific requirements. Ratings of 
model illustrated: 


@ Pressure—800 p. s. i. 

@ Capacity—21 g. p. m. 

@ Volumetric efficiency—95% 
@ Torque efficiency—75% 

@ Weight—14 ozs. 

@ Size—2), in. dia. 


*”Pressure Loading” provides automatic compen- 
sation for wear on the bearing and gear running 
surfaces and makes possible high efficiencies 
and long, trouble-free life. 


For complete information and performance chart, 
write today. 
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Continued 


standard practice to keep hydraulic pressure in th 
“wing spread” lines; any damage te these lines jy 
flight would mean the loss of the entire hydraulic sys 
tem. The flow equalizer in the wing flaps circuit was 
found to be unnecessary and was eliminated. 

These were the significant changes in the F4U4 
from its predecessor the F4U-1, and, except for mino; 
refinements, this was the airplane which remained jp 
production until the end of the war. 

Following the war airplane production at Chance 
Vought, as at all other plane plants, was drastically re. 
duced, and Chance Vought engineers could turn their 
attention from production preblems to the design of ; 
new and better Corsair—the F4U-5. A more powerful 
engine and newer and improved types of equipment 
were installed. The hydraulic system came in for its 
share of attention. 


Power Circuit 


The most important hydraulic changes in the F4U.5 
airplane were in the main power system. System pres. 
sure was increased from 1000 psi to 1500 psi anda 
new engine driven, pressure controlled, variable vol- 
ume pump was installed. This replaced the old fixed 
displacement pump, accumulator and unloading valve 
system which had seen the Corsair through the war. 
The hand pump, too, was replaced by a small elec. 
trically driven pump for ground or emergency flight 
operation. 

Most of the utility circuits remained essentially un- 
changed, except for re-design of the components to 
operate at higher pressure. The engine cowl flap cir- 
cuit was changed from hydraulic to electric operation 
and a new circuit for power operation of the pilot's 
canopy took its place. 


Canopy Circuit 


For several years, as airplane speed and altitude 
kept increasing, it had been increasingly difficult to 
operate the canopy by hand; on the F4U-5 it was de- 
cided to use power. This decision, however, immedi- 
ately raised the question of what to do in an emergency 
in the event of hydraulic failure. Manual operation of 
the canopy was retained by providing a latch which 
would disconnect the actuating cylinder; an emergency 
power source was also considered necessary. 

The emergency system for the landing gear on the 
F4U-1 and F4U-4 airplanes had been a carbon dioxide 
cylinder. This had been generally satisfactory, except 
for one rather serious disadvantage. As is well known, 
carbon dioxide liquefies rather easily and the maxi 
mum pressure available in a cylinder is no more 
the vapor pressure of the fluid at existing temperature. 
This pres8ure was.sufficient for operation of systems 
somewhat below 8000 psi; the disadvantage was that 


- 4 pressure gage cotld not be used to record the amount 


of gas, and, conseqtiently, the available energy in the 
cylinder. The only: means of checking whether @ cyl 
inder was full was to remove it from the airplane 

weigh it. Regrettably this check was sometimes over 


APPLIED HYDRAULICS 





ontinued 


ines jp 
‘ic Sys 
Lit was 


F4U4 
minor 
ned in 


‘hance 
lly re. 
| their 
n of a 
werful 
pment 
OF its 


4U5 
pres- 
ind a 
» vol- 
fixed 
valve 
war, 
elec: 
light 


; un- 
is to 

cir 
ition 
lot’s 


- 


S&Fs5 2 


~ 
So 
oe 


£ 





looked and a number of airplanes made wheels up 
landings when, following a hydraulic failure, the 
pilot found the CO, cylinder empty. 

These considerations, coupled with the fact that CO. 
pressure was no longer sufficient to operate 1500 psi 
cylinders, led to the use of air bottles. Such bottles 
could easily be charged to 1800 psi and, as air does not 
liquefy at this pressure, a pressure gage could be used 
to show how much air the bottle contained. Service 
experience to date has shown that the compressed air 
system is more reliable than the old CO, system. This 
system was chosen, for these reasons, for canopy emer- 
gency opening. 

The landing gear system remained basically un- 
changed, except for the use of emergency air bottles 
in place of carbon dioxide. The other utility circuits 
remained the same, except for redesign of components 
to operate at 1500 psi instead of 1000 psi. One valve 
change may be of interest. The flap selector valve, 
which from the original Corsair had been a follow-up 
type, lapped slide valve, was changed to a poppet type 
four-way valve with a suitable gear and linkage follow- 
up system. This valve was somewhat easier to fabri- 
cate and, while it is a little more difficult to rig, has 
proved satisfactory. 

With the rapid development of jet fighters it might 
be expected that the old Corsair has seen its day, but 
this is not the case. The Corsair was in action to the 
end of the fighting in Korea. The last two models of 
the Corsair, the AU-1 and F4U-7, contained no basic 
hydraulic changes beyond the F4U-5 and for the most 
part the systems are performing satisfactorily today. 
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NW VALCOR PRINCIPLE 
1) SOLVING MORE 
SOLENOID VALVE PROBLEMS 


*Valcor Floating Shear Seal: Ee 
Simple design eliminates need S 
for precision fits. Seals 100% 
in both directions . . . and seal 
improves with use because of 
self-lapping. Self-cleaning, can- 
not clog because of exclusive 
floating shear seal action. 


e Straight-Through Flow: 
Absolute minimum pressure 
drop. 


e Sealed-in-Coil: Never an 
electrical failure reported. Built 
to withstand shock, vibration, 
and the elements. 


Send for free booklet— 
“The Valcor Solenoid 
Valve with the Floating 
Shear Seal.” 


Valcor Engineering Corp. 
Carnegie Ave., 
Kenilworth, N. J. 





VALCOR 


Circle 187 on Reader Service Card 





*Pat. Pending 


October, 1953 





a 


a 


LEATHER PACKINGS 





Our Packings are Recognized 


“THE WORLD’S FINEST” 
For Three Important Reasons: 
1. QUALITY LEATHERS 


Only the finest quality leathers obtainable are used. 
The selection and treatment of the proper leather is 
made in our chemical laboratory — here break-down 
and service tests determine the BEST leathers for the 
many different service conditions. 


The excellence of our chemical and physical analysis 
enable us to consistently produce SUPERIOR packings. 


2. TO SPECIFICATION 


Scientifically constructed to proven modern packin 
design using the best manufacturing methods. Bui 
to exacting dimensions —especially processed for 
vacuum, air, oil and hydraulic service. Production 
controlled with the skill gained from many years of 
experience. 


3. PERFORMANCE 


Engineered to operate with highest efficiency in all 
mechanical applications. All our leather packings are 
UNIFORMLY dependable with longer service life 
built into each packing. 


Send now for your free — of 
our 64 page book.on HYDRAULIC 


and PNEUMATIC LEATHER 
PACKINGS. 





WE MANUFACTURE ALL THE CONVENTIONAL LEATHER 
PACKINGS, ALSO MECHANICAL LEATHERS, COUPLING 
DISCS, GASKETS, WASHERS, .ETC. 


WRITE OR PHONE MONROE 6-5050 
ING COMPANY 


Le 


CHICAGO BELT 


tf 


Monufacturers of Leather B 


REEN TREET 
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Nonflammable Fluids 
for Aircraft Hydraulic Systems 


By John A. King 


Here’s a short report on what 
has been done to develop non- 
flammable fluid for aircraft 
hydraulic systems. 


I bess present hydraulic fluid used 
by the United States Air Force, 
Specification MIL-0-5606, has prov- 
en to be very satisfactory. It is in- 
expensive, stable, a good lubricant 
and noncorrosive. However, the 
“red oil,” as it is called, is flam- 
mable and will support combustion. 
In the interest of flying safety, the 


JOHN A. KING, \st Lt., USAF, Wright 
Air Development Center, Air Research 
and Development Command, Dayton, Ohio 


Materials Laboratory, Directorate 
of Research, Wright Air Develop- 
ment Center, Air Research and De- 
velopment Command, has conducted 
a research and development pro- 
gram to develop a satisfactory non- 
flammable hydraulic fluid. In this 
project the philosophy has been to 
develop a fluid with satisfactory 
nonflammable properties without 
sacrificing any of the desirable prop- 
erties necessary for a hydraulic 
fluid, such as low temperature op- 
eration, oxidation-corrosion resis- 
tance, lubricity, and general fluid 
stability.1 The requirements of this 
philosophy were expressed in Spec- 
ification MIL-F-7100, “Fluid; Hy- 














FUEL and OIL SYSTEM VALVES 





STATIC 


FUEL TANK PRESSURE CONTROL VALVE 
1. Delivers air frem ram to tank. 
2. Closes off air supply at designated pressure. 
3. Bleeds any excess pressure in tank to vent. 


i 
> i 


- 


4. Automatically dumps pressure during or after taxi-ing to per- othe 
Kenyon PN 11180 


mit safe, immediate refueling. 


SWING CHECK VALVE OIL TANK FILLER- 


Connections per AND 10060 


SEPARATOR VALVE 


shown, Available in 1%”, 1%”, Isolates cold weather start- 
and 2” tube sizes. Also made ing oil in diluted oil tank 
with flanged ends or combina- from regular engine oil in 
tion flanged and tube ends for main tank, yet when re- 
individual needs, High flow, low quired permits filling of di- 


cracking pressure. 
Kenyon PN 11019 





luted oi! tank with regular 
oil during normal filling 


operation. 


1345 NEW YORK AVENUE 
HUNTINGTON STATION 


INSTRUMENT CO., INC. 
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draulic, Nonflammable, Aircraft” 
As it was evident that no materials 
were available which would satisfy 
these requirements, a research and 
development program was directed 
toward the synthesis of two classes 
of organic compounds which were 
known to possess nonflammable 
properties.” *: 4 


"“Halocarbons" 
Investigated 


An investigation of the first class 
of compounds, namely the halogen. 
containing organic materials, or as 
they are commonly called “halo. 
carbons,” showed that the perfluoro. 
compounds were unsatisfactory due 
to poor solubility with blending 
materials, poor viscosity, and nar- 
row liquid range. ** The chloro. 
fluoroalkenes and -alkanes were syn- 
thesized and these compounds ex- 
hibited good snuffing properties.*4 
They were also useful as anti-wear 
additives.* The aliphatic bromine 
compounds were found to be good 
snuffers but poor stability and nar- 
row liquid range was prevalent in 
this class.* Of all the aromatic halo- 
gen compounds considered, only the 
brominated benzenes were found to 
be useful as base stocks or snuffers.’ 

The organophosphorous con- 
pounds were the second class of or- 
ganic materials synthesized.*** The 
phosphates and phosphonates were 
found to be useful as nonflammable 
hydraulic fluid base materials.® 


Development of Three 
Nonflammable Fluids 


Three finished hydraulic fluids 
were formulated using the above 
classes of materials either as base 
stocks or snuffer additives. They 
are: 


a. A silicone, diester, petroleum 
based fluid utilizing a halocar- 
bon as a snuffer and a mixture 
of the other components to at- 
tain the desired physical prop- 
erties. The original formula- 
tions of this fluid were made 
by the Materials Laboratory 
and released to any interested 
industry. Dow Corning Com- 
pany have further developed 
this fluid to a point where the 
physical properties are a de 
signers dream. For example, 
the viscosity at —65 F is 350 
centistokes. and at 130 F 
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13.9 centistokes. It is also 
compatible with the presently 
used elastomeric seals. This 
fluid is classified as less flam- 
mable but it does not support 
combustion. 

b. An organophosphorous base 
fluid developed by the Mon- 
santo Chemical Company and 
the Douglas Aircraft Company 





in cooperation with the USAF. | 


This fluid is not compatible 
with the presently used elasto- 
meric seals and it is also clas- 


sified less flammable. How- | 
ever, an elastomer is available | 


which is compatible with the 
fluid. 


c. A brominated benzene base 
fluid developed by the Pennsy!- 
vania State College under an 
Air Force Contract. This fluid 
is completely nonflammable 
but up to the present time no 
packings have been available. 
However through industrial 
cooperation some promising 
packings have been obtained 
and are presently being evalu- 
ated. 


Laboratory Tests 
Continue on Nonflams 


These fluids are operable from 
—65 to 250 F and although they 
do not completely meet all of the 
requirements of Specification MIL- 
F-7100 they offer a good com- 
promise. Further testing is being 
conducted in a hydraulic system 


mock-up unit, packing cycling test- | 


ers and pump test stands. 


When the fluids have been thor- 


oughly evaluated in the laboratory 
and found to be satisfactory, flight 
testing will be conducted with the 
assurance that nonflammability will 


be achieved without sacrificing the | 


other important requirements in a 


hydraulic fluid. 
References: 


1. E. M. Glass “What the Air Force 
Wants in Nonflammable Hydraulic 
Fluids” SAE Journal—Sept. 1948. 

2. Pennsylvania State College—Reports 

, on Contract AF 33(038)—18193. 

- Purdue University—Reports of . 
tract AF 33 (038) 19024. ect 

4. J. C. Mosteller and E. M. Glass “Eval- 
uation of Fluorine Compounds for Use 
in Military Aircraft”—CADO Techni- 
cal Digest—Vol 15, No. 12, Dec. 1950. 

5. Shell Development Company—Organo- 
phosphorous Compounds—Contract N9 
ee of Naval Re- 
search. 
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REPUBUIC (p77) AVIATION 


IOING CLLZ. FAM 


CORNELIUS COMPRESSOR 
STANDARD EQUIPMENT ON 
F-84F THUNDERSTREAK 























Republic's F-84F THUNDERSTREAK is the latest 
and fastest flying member of a rugged family 
which has long served the U.S. Air Forces’ 
needs in the fighter and fighter-bomber field. 


@ In equipping the F-84F THUNDERSTREAK with the 
CorNELIUS AiR CoMPRESSOR Republic Aviation joins the 
CORNELIUS family of famous names in aviation . .. Boeing, 
Canadair, Chance Vought, Douglas, Lockheed, Martin, 
McDonnell, North American, Northrop. 

CORNELIUS is proud of this recognition . . . developed 
from long experience building dependable pneumatic 
equipment for the Air Force, 
Navy and leading aircraft 
manufacturers. Profit from 
our experience . . . write to us 
about your pneumatic equip- 
ment requirements. 





THE 0 








CORNELIUS COMPRESSOR 
4CFM . . . 3000 PSI 
Powered by integral hydraulic 
motor. Other models available 
with various pumping capaci- 
ties. All compressors can be 
furnished with either hy- 
draulic motors, DC electric 
motors or AC 400 cycle motors. 






COMPANY 
MINNEAPOLIS 21, MINNESOTA 


Pioneers in the Development of 
AIRCRAFT PNEUMATIC SYSTEMS 
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THIS MONTH’S MOTOR TIPS 


How 


VARIABLE 


SPEEDS 
zmprove 
production tempo 


U. S. Varidrive motor operating special drum machine for fabricating circular 
reinforcing cages for concrete pipe; permits speed variation to suit each 


diameter of wrapping. 


COUNTLESS PLANTS ARE SWITCHING TO VARIDRIVE MOTORS FOR OUTPUT EFFICIENCY 


MAKING machines more respon- 
sive to the operator’s command has 
resulted in an amazing step-up in 
production. Machines powered with 
conventional constant-speed motors 
“loaf on the job” during many opera 
tions, but the same machines driven 
with Varidrive motors can accomplish 
one or a combination of these improve- 
ments—(1) increase production by the 
adjustable “overdrive” of accelerated 
speed; (2) effect better cutting or oper- 
ating action by setting speed at the 
precise rpm essential for the job; (3) 
provide the operator with infinite 
speeds to wots, “pte with his rhythm 
of movement or selection of speed that 
is, in his judgment, just the exact rpm 
to produce his best workmanship. 

Just as an automotive engine oper- 
ates at highest efficiency at a certain 


Envelope folding and glueing machine powered with 
U. S. Varidrive. For different sizes of envelope a 
different speed is required. 
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speed, almost any production machine 
or powered equipment will produce 
more where selectivity of motor speeds 
is provided. In a study of advantages 
created by the use of variable speeds, 
the manufacturers of U. S. Varidrive 
motors have compiled a list of applica- 
tions covering diversified fields ranging 
from sewing machine factories to 
sorghum mills. From most of these 
interesting applications the design 
engineer and plant production engi- 
neer can learn of uses they can apply 
to their own sphere of operations. 


NO GUESSING OF MOTOR SPEED 


For instance, the design engineer 
doesn’t have to try to guess what the 
ultimate speed factor will be in order 
to be sure his machine will deliver the 
full optimum of production after 


Varidrives on a mixing machine processing rotary 
drilling oi! base. The proper mix depends on the 


exact speed required to blend materials. 


installation. By installing a Varidrive 
motor he endows his product with 
speeds instead of a speed; conse- 
quently in service his machine presents 
an “ableness” to adapt itself to a wide 
range of conditions far beyond his 
contemplation. If a fixed speed motor 
operates the machine the design enge 
neer might have guessed wrongly 
speed to give it. 


REMOVING RESTRICTIONS OF SPEED 


The plant production engineer need 
not be restricted to a set operating 
speed of a machine. He can, with the 
Varidrive, experiment with speeds to 
do a specific job best. For example, a 
conveyor may at times, when heavily 
loaded, require slow speed, then hi 
speed when the load is light, or W 
parts have to get to a worker’s location 


Conveyor travel is controlled for better distribution 
and timing with a Varidrive. This conveyor is 
automatic system for drying printed material. 
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"Low cost model, % to 
© %h.p. 4 to 10,000 rpm. 


Ratios 10:1. 1 & 3-phase. side. 








By turning control dial, the diameters of the belt 
discs expand or contract, thus changing fixed speed 
of motor shaft to variable speed of the take-off 
shaft. Quiet, shockless, enclosed transmission. 


faster. In cutting shafts on a lathe from 
large to small diameter, frequent 
change in speed keeps the power tool 
operating at a uniform lineal travel to 
get the job completed in the least time. 
With a Varidrive, the speed can be 
instantly changed to synchronize with 
each specific travel or load condition. 

Machines turning out different sizes 
of parts can produce better with 
variable speeds. If work chatters, feed 
can be adjusted for best surface speed, 
longer tool life and finer workmanship. 

In experimental processes involving 
mixing in vats under varying condi- 





fi 


In @ research laboratory this Varidrive motor op- 
erates test —— for checking performance 
characteristics of water pumps. 
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TYPE VEU—GH 


Upright case with low 
shaft. Control dial on 











ELECTRIC CONTROL 
Varidrive with Type ERC 


heavy-duty remote con- 
trol motor. 


tions of viscosity, temperature, homo- 
genization or rate of agitation, variable 
speed plays an important role, which 
is impossible with a fixed speed motor. 
The right speed makes all the differ- 
ence in getting the right mix. With 
Varidrive no step-cone pulleys, external 
gears, intermediate speed changers or 
connections, such as extra chains and 
couplings are needed. Usually a Vari- 
drive can be direct connected to the 
prime driving shaft of the machine or 
equipment. 

In pumping and hydraulic control 
operations variable speed is the answer. 
Flow, pressure, suction and load can 
be maintained at just the right equilib- 
rium by a Varidrive. In some machines 
the exasperating problems of noise, 
chatter, vibration, over-heating and 

ulsation contribute to the shortened 
life of equipment, or affect the quality 
of the product undergoing processing. 
These troubles can be invariably 
“cured” with a Varidrive because the 
operator can experiment down to a 
split rpm to get the most sensitive 
speed to overcome the trouble. 


SPEEDS TO FIT TIMING FACTORS 


Equipment is frequently required to 
complete an operation in predeter- 
mined time. Variable speed permits a 
step-up or step-down to establish the 
right production tempo. In controlling 
cycles of infra-red baking, drying, 
heating, soaking, grinding, capping, 
tumbling, coating, plating, etc., speed 






This combination U. §. Varidrive-Syncrogear powers 
a special roll grinding machine for cold rolling 


aiuminum sheets, from heavy to light gauge. 
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REMOTE CONTROL oe 


One of many control 
arrangements. Control 
shaft can be extended. 
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TYPE VE 
Horizontal case with 
control dial on top of 
motor. ; 
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movement must be precise—or rejects 
will cut into profits. What, then, is 
more logical than to install a Varidrive 
to provide the nerve-center of speed 
regulations? 


IMPROVEMENT IN OUTPUT 


In thousands of plants, the U. S. 

Varidrive motor has brought about 
amazing improvements in production. 
Powered machines have had their out- 
put stepped up to 30 percent or more 
in innumerable instances. 
- In general, these Varidrives can be 
obtained in a range of from % to 50 
h.p., and for Faron from 2 to 10,000 
rpm in ratios of 10:1. 
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U.S. VARIDRIVE MOTORS 
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U. S. ELECTRICAL MOTORS Inc. AH-10 
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High speed, close tolerance operation of hydraulically powered machine 


tools has required the development of inhibited oils. In this article you'll 








learn what oil properties are being improved by the use of additives. Mr. 






Sharpe tells how the inhibitors work, gives suggestions for the care of 





inhibited oils and lists the advantages of using oils which have additives, 






Do You Need Inhibited Oils? 


By R. Q. Sharpe 









HE best way to find the answer to the question termine the influence of inhibitors on these character- 
“Do you need inhibited oils?” is to ask the ma- istics. 
chine. And the machine’s answer would be “yes,” for it In summarizing in Table 1, the most desirable hy- 
has told us so many times over. 
| For example, a battery of piston-casting machines TABLE 1 








| had frequent shutdowns from severe valve deposits, 
while using straight mineral oils. With high-quality, Oil Property Benefit To Hydraulic System 
inhibited oil there were no valve deposits after more 
than 2 years of service, and operating temperatures 
were 15 degrees F lower. 



















Proper Viscosity To ‘seal pump “and valve elements 
against internal leakage. To flow 
readily through valves and lines. 









Hydraulic drills experienced jumpy action and valve oa 
deposits with straight mineral oil, but ran smoothly— Reduce fluid friction. 
with no valve deposits, when converted to inhibited High Viscosity From room to operating tempera- 
oils. Index ture, to provide the most practi- 






cable unform rate of flow through 
valves, pumps and lines. This means 
more uniform product output. 


With straight mineral oil in service, a group of ver- 
tical, hydraulically-actuated lathes developed severe 
deposits, filter clogging and frequent shutdowns for 
cleaning purposes. By merely cleaning the system and High Oxidation Minimum deposit formation in 
installing an inhibited oil, no deposits have been Stability valves and pumps. Continuous op- 
formed after more than two years of service. eration. Provides low maintenance 

Numerous examples could also be cited of reduction and long oil life. 











of wear and rusting, by changing from straight min- Good Film Low wear of pump and valve parts. 
eral to inhibited oils. The purpose of this article will be Strength Helps maintain ‘new machine per- 
to try and show why such improved results are ob- (Anti-wear formance." Low maintenance. 
tained, especially in industrial hydraulic machines. characteristic) 





: : : : Good Rust Prevents rusting. Low maintenance. 
Bemveste Hyarenne OF Fvepestios Protection Lengthens life of pump, valves and 


To properly measure the value and advantages of oil. 
inhibited hydraulic oils, we must know the properties 
needed in a suitable hydraulic oil. Then we can de- 







High Resistance Minimum foam formation. Gives 
to Foaming smoother machine performance. 
Lengthens pump life. 


——— Good De- Ready separation from water. Re- 
R. Q. SHARPE, Staff Engineer, Industrial Division, Socony- mulsibility duces deposit formation. 
Vacuum Oil Company, New York, N. Y. 
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Unmatched Facilities 


For Hydraulics Development, Design, 
Manufacturing and Application 


In resources for research, design, development, circumstances. As a result, you get more for your 


manufacturing and application, Vickers is un- money when you buy Vickers Hydraulic Equipment. 


matched in the hydraulics field. The five plants 


shown above employ more than six thousand people. Vi ICKE R$ 


These plants are strategically located to best serve 
incorporated 





the diversified industries that use Vickers Hydraulics. DIVISION OF THE SPERRY CORPORATION 
° A > 2, MICH, 
The large scope of these operations makes it 1 OASRAS wile |? Bee ee 
Application Engineering Offices: ATLANTA «¢ CHICAGO 
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draulic oil characteristics and the need for each, no 
attempt will be made to define the term used. These 
definitions are readily available in many references. 

Special operating conditions may call for examina- 
tion of certain other properties. For example, low tem- 
perature starting may call for an oil having a low pour 
point. However, oil viscosity at the starting temper- 


FIG. 1. This station-type transfer machine typifies a 
modern multiple-operation, hydraulically actuated high 
production unit. 


ature may be of equal, or greater, importance than the 
pour ppint. In this article no effort will be made to 
cover the special properties required to meet such 
unusual conditions. 


Suitability of Straight-Mineral Oils 
in Hydraulic Systems 


Of course, the characteristics outlined are possessed 
to some extent by high-quality, straight-mineral oils. 
Therefore, such products were used successfully in 
hydraulic systems during the early years of hydraulic 
actuation. In these machines circuits were simple. With 
simple circuits and few critical operations, such as in 
tracing or station type machines, high viscosity index 
was of less importance. Hydraulic valves were mostly 
hand or mechanically operated and ample power was 
available to break them loose when stuck by gummy, 
resinous deposits. This, and the use of fewer multi- 
step hydraulic cycles demanded less from the oil in 
oxidation stability or freedom from deposits. Pump 
and valve wear was higher than with good inhibited 


oils, but were taken as a matter of course. The result- 


ing production loss during repairs was accepted as 
inevitable. 

Rusting problems were not too numerous with high- 
quality straight mineral oils. In service these products 
develop natural rust inhibitors that are reasonably 
effective. However, rusting would occur if severe con- 
tamination from soluble oil or water was experienced. 
. .The foaming and demulsibility properties of high- 


quality, straight-mineral oils were fully satisfactery, 


Need for Inhibited Oils 


Today, the use of many hydraulic machines or ele. 
ments in a production line has created an inter-de. 
pendence that provides maximum production only 
when each unit performs its task correctly, in sequence, 
and on time. The statien-type machine, illustrated jp 
Fig. 1, is an excellent example of this. To maintain 
full output of such units, valves must stay clean, and 
original pump and valve clearances must be maip. 
tained. The same is true of single machines in a pro. 
duction line, and especially those having multiple se. 
quences in the operating cycle. Often, pressures are 
higher, machines operate more continuously, and pro. 
duction demands are greater than they used to be. The 
best insurance that the hydraulic system will meet all 
these needs is to use high-quality oils suitably rein. 
forced with proper inhibitors. 


Which Oil Properties 
Will Inhibitors Help? 


The inhibitors, or additives, we speak of are chem- 
ical compounds designed to supplement certain natural 
properties of the hydraulic oil. Not all oil character. 
istics can be improved through the use of inhibiters. 
For example, the viscosity of an oil at any given tem- 
perature is not deliberately changed by using addi- 
tives. It is true that certain additive materials will in- 
crease or decrease oil viscosity, but that is not the pur- 
pose for which they are added. Also, oil demulsibility 
is best improved by a proper combination of crude oil 
selection and refining. Inhibitors not only do not im- 
prove this property, but some inhibitors act to lower 
the demulsibility. However, inhibitors or additives 
are often used to improve the oil properties of viscosity 
index, oxidation stability, film strength or anti-wear 
characteristics, rust protection and foam resistance. 

Great skill is required in the application of addi- 
tives to oil, because of the complex chemical structures 
of both. Some oils respond very well to certain inhibi- 
tors and very poorly to others. Or an oil may respond 
very well to inhibitors, but be basically unstable, so 
when the inhibitor is used up the oil fails quickly. An 
inhibitor that definitely improves one property of an 
oil may adversely affect another characteristic. For 
example, certain additives improve the film strength 
of an oil, but lower the demulsibility. Rust inhibitors 
often have the same effect. 

To accurately measure the relative effect of inhibi- 
tors, much attention has been given to suitable labora- 
tory tests, and many have been devised. Some tests are 
accurately reproducible, while others are not. For ex- 
ample, several tests are used for measuring the film 
strength of oils, but the results can neither be accu- 
rately reproduced nor correlated with field perform 
ance. Therefore, while the refiner may screen certain 
oil properties in his laboratory, their real value can be 
determined only by field testing. 

The variation in laboratory test results may easily 
be demonstrated. One test used in the laboratory for 
measuring the induction period of an oxidation im 
hibitor is the ASTM Test for Oxidation Characteristics 
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of Inhibited Steam-Turbine Oils (D 943-47T). In this 
test a straight-mineral oil runs about 100 to 150 hr., 
whereas inhibited oils will run from 150 to as high as 
several thousand hours. One might conclude that the 
oil that ran the longest in this test would prove the 
most stable performance in the field. However, this is 
not necessarily true. In Figure 2, Oil A ran several 
thousand hours, and Oil B about 25 percent longer. 
Both are high-quality, inhibited hydraulic oils. In a 





Neutralization Number (NN) 

















Time 


FIG. 2. In the A.S.T.M. Turbine Oil Stability Test. Oil 
A ran several thousand hours, and Oil B about 25 per- 
cent longer. But, these results were reversed in a Hy- 
draulic Pump Test simulating field performance (Figs. 
3 and 4). 


FIG. 3. Valve and pump parts after 2500 hours in a 
Hydraulic Pump Test with Oil A (Fig. 2) in service. 
Operating pressure maintained at 1000 psi, oil tem- 
perature at 175 F. 


V-5-26-A_ 


hydraulic pump test, closely simulating and correlat. 
ing with field performance, exactly opposite resylts 
were secured with the same two oils. Figure 3 shows 


, the pump and valve parts after 2500 hr with Oil A jp 


service while Figure 4 shows the parts after only 1600 
hr with Oil B in service. This is a good example of 
the reason hydraulic-oil performance cannot be accu. 
rately predicted from laboratory tests alone. 


How the Inhibitors Work 


As mentioned earlier, inhibitors are not used to in. 
fluence viscosity, but they may be used to improve 
Viscosity Index. The additives used for this purpose 
are high-molecular weight organic materials which, 
when added to the oil help maintain a more constant 
viscosity with temperature variation. Such additives in 
aircraft hydraulic oils raise the V.I. to 200 or more, 
Viscosity index improvers are seldom used in indus. 
trial hydraulic oils, because the long-chain molecules 
are quickly chopped up in passing through the narrow 
orifices of valves and pumps. The resulting loss of ef. 
fectiveness may cause a drop of 25 percent in viscosity 
and V.I. Properly processed industrial hydraulic oils, 
having a V.I. of about 90, perform very satisfactorily 
within a normal temperature range. 

The Oxidation Stability of an oil is adversely in- 
fluenced by increased temperature, the presence of 
water or soluble oil, or various metals which act as 
catalysts. Therefore, an effective oxidation inhibitor 
must nullify these effects as much as possible. In 
general, this may be done in either of two general 
ways. First, the use of an additive that acts to halt and 
reverse the chemical reactions that constitute the first 
stages of oxidation. This procedure is very dependent 
upon the use of an oil that is highly responsive to the 


FIG. 4. Valve and pump parts after only 1600 hours 
in the Hydraulic Pump Test with Oil B in service. Op- 
erating pressure maintained at 1000 psi, oil temperature 
at 175 F. 
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STRAIGHT LINE MOTION 
DOUBLE TRAVEL 


Completely sealed and self-contained, the Hydromotor 
is a simple, dependable, maintenance-free source of 
reciprocating rotary power, installable anywhere .. . 
at any angle. 








Using any hydraulic medium, the Hydromotor develops 
instant, full torque in either direction through any arc 
up to 280° .. . may be stopped at any point, reversed, 
speeded up or slowed down by simple controls. 


Standard models develop 1,500 to 115,000 inch pounds 
torque at 1,000 p.s.i. input. Two vane models, same 
size, afford double torque values through arcs to 100° 


on —all based on 1,000 p.s.i. oil supply. 
INDEXING 





FIXTURE 
POSITIONING 








For complete application and 
engineering data, write for 
Hydromotor Bulletin 21, 

or outline your requirements. 
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OIL YOU NEED... 




















NOW YOU CAN HAVE BOTH 
A FILTER AND A VAPORIZER 
IN ONE COMPACT UNIT — 


Oil Conditioner 








The Hoffman Oil 
Conditioner re- 
stores contami- 
nated hydraulic 
oil to a “like 
new” condition. 
The unit oper- 
ates unattended, 
removing both 
soluble and in- 
soluble material 
from dirty oil 
and recirculating clean oil to the hydraulic system. 


The cartridge filter removes all insoluble sludge, acid 
and metallic particles. The oil vaporizer, operating with 
low temperature and low vacuum, drives off water and 
other soluble liquids. 

The Hoffman Oil Conditioner assures clean hydraulic 
oil at all times with little maintenance. The unit oper- 
ates with no moving parts except motor and pumps. 


No high speed bearings or parts to increase repair and 


replacement costs. 


Models are available from 25 to 600 g.p.h. Portable 
Oil Conditioners are available where a more flexible 
operation is needed. 


Write for detailed case studies or for Bulletin A-667. 
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additive or additives used. An improper combination 
may result in deposits such as shown in Figure 4, Oj] B, 
The second method makes use of an additive or addi. 
tives that reduce the catalytic effect of metals with 
which the oil is in contact. These additives are legs 
selective toward the oils with which they may be 
used, and are particularly effective at high tempera- 
tures. Both methods act to minimize deposits in valves 
and pumps, as well as to increase the service life of the 
oil. Greater production output and lower ultimate oj] 
costs should result. 

The anti-wear characteristic of a straight-mineral oj] 
may be considerably improved through the use of suit. 
able additives. Such materials usually react chemically 
with the metal surfaces to provide a film of metallic 


_ soaps which helps prevent metal-to-metal contact and 
| resultant wear. The nature of the additives used varies 
| with the degree of activity desired. Hydraulic oils often 





employ chemical compounds which provide mildly re- 
active, non-corrosive films that are effective in pro- 
viding low pump and valve wear. At ‘the other extreme 
heavy-duty gear lubricants often use sulpho-chlori- 
nated compounds that are very active chemically and 
sometimes corrosive. Such products would be highly 
undesirable in a hydraulic system. When hydraulic 
fluids are used to lubricate machine tool ways, smooth- 
er performance is obtained through the use of selected 
oiliness additives. These oils are especially effective 
in providing smooth table-way movement at low tra- 
verse speeds. Improper film-strength additives may 


' cause deposit formation in close clearances. 


Rust inhibitors preferentially wet the metéillic sur- 


| faces in contact with the oil, providing a thin film that 


prevents water from reaching the metal. The inhibitors 
used for this purpose are chemical compounds that at- 
tach themselves to metals to form polar or mildly re- 
active chemical films. Rust inhibitors also may im- 
pvove the film strength or anti-wear properties of an 
oil. Improper rust-inhibitors may be so reactive as to 
be corrosive to non-ferrous metals under some condi- 
tions. All rust-inhibitors tend to decrease the demulsi- 
bility of the oil, although some are much worse than 
others in this regard. 

The introduction of air into a hydraulic system is 
unusual, and normally caused by mechanical difficul- 
ties such as suction line air leaks. The ability of the 
oil to quickly release air bubbles at the oil surface in 
the reservoir is a function of the nature and quality 
of the oil and its additives, extent of contamination, oil 
condition and reservoir design. Foaming can readily 
be controlled by a proper balance of these items. 


How to Maintain Your Inhibited Oils 


As delivered to the plant, a high-quality inhibited 
oil should be of suitable viscosity, properly balanced 
in its properties and clean. If he wishes to get the most 
benefit from the oil, the user then must observe certain 
simple precautions. 

Give the oil a clean home. Use clean containers 0 
transfer it from the storeroom to the machine. Make 
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RELIEF VALVES + 14 models— 
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Pipe sizes 4 to 2”. 3000 P.S.1. valve types. Pipe sizes “% to compensated types. Pipe sizes 5000 P.S.I. 
1%”. 2000 to 5000 P.S.I. %” to 2”. 2000 to 3000 P.S.1. 



















MANUALLY OPERATED PILOT OPERATED VALVES «+ PILOT VALVES « 16 models— DIRECT SOLENOID OPER- 

VALVES « 24 models—lever, 16 models—oil, air pilot oper- cam operated 2-way, 4-way, ATED VALVES « 20 models — 

stem, pedal operated types ated types. Pipe sizes “4 to rotary 4-way, direct sole- direct solenoid operated 

Fig ae Ys to 2”. 2000 to 1%”. 2000 te 3000 P.S.1. noid 3-way, 4-way types. 2-way, 4-way types. Pipe 
Pipe sizes 4 to %&”. 2000 P.S.1 sizes Y%, to 1”. 2000 P.S.I. 








Gust Name Your 
HYDRAULIC CONTROL VALVE Zced 


- « » WE HAVE IT OR WILL BUILD IT FOR YOU! 


NOW Double A brings you a complete line of hydraulic control valves for 
See your nearby Double every application . . . over 800 standard and special models built around the 
ten basic types shown here. 


These models have been proved in the field by a rapidly expanding number of 
users—coast to coast. Ample evidence of the reputation Double A’s hydraulic 
control valves have built for themselves in the field is the more than ten fold 
growth experienced in the past few years. 









A representative for any hy- 
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you may have. Or write or call 


the home office . . . phone 4511, 









If the equipment you make or use lends itself to hydraulic control operation, 
if you’re looking for superior quality, longer life, smoother, quieter 
operation, you'll find the answer in the wide line of Double A con- 
trol valves. Or our engineers will come up with it. 
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MANCHESTER, MICHIGAN 
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HOW PALMETTO G-T RING () | 


its superiority in <__> 
PACKING PERFORMANCE 





This Ohio firm was “from Missouri” 
where packing was concerned 


At Cuyahoga Industries in Cleveland, Ohio, the 
Palmetto G-T Ring and a conventional packing 
were matched for performance in a Cuyahoga- 
made 600 ton Wedgelock Die Casting Machine. 
Results: The conventional packing with leather 
back-up rings extruded and had to be replaced 
within three months. Palmetto G-T Ring performed 
satisfactorily without replacement for over a year! 
When it's getting too tough for other packings, 
it's ‘just right’ for G-T Ring. 


THE KEY TO LONG SERVICE UNDER PRESSURE IS NON- 
EXTRUSION ... THE KEY TO NON-EXTRUSION IS THE 


PalMeTTO G-T RING 


As pressure is applied, conven- 
tional packings soon extrude into 
clearance space Y, then fail. Not 
so the G-T Ring! Because of its 
design consisting of a resilient 
sealing ring in a T-Section sup- 
ported on each side by two non- 
extrusion rings, it cannot ex- 
trude. As pressure is applied to 
the G-T Ring, the resilient mo- 
terial flows under the non-extru- 
sion rings, urging them agoinst 
the cylinder wall and blocking 
the poth of extrusion. 








Tuterestiong? 


Write for your complimentary copy of the new 
Greene, Tweed manvol. This helpful 32-page 
handbook for the design engineer covers Pal- 
metto G-T Packings in detail—as well as other 
noteworthy Palmetto Molded Packings. 


petigmen penn nang Niet 
GREENE, TWEED & CO. soca wats, 
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sure that the machine is clean before the new oil is put 
in. Use gasketed covers on the reservoir whenever 
possible, and keep them tight. Plug other openings into 
the reservoir to prevent the entry of soluble oil, dirt or 
other contaminants. Use a large air vent—fitted with 
an air filter if the atmosphere is dusty. 

Keep the oil clean. The oil should be filtered. on a 
scheduled basis. depending on the degree of contam- 
ination. Depending on the number of hydraulic sys- 
tems and other factors. this may be a continuous by- 
pass. portable by-pass or batch type of filter. Acti- 
vated clay filters should not be used. since they will 
remove substantial percentages of the additives you 
have paid to have placed in the oil. Other filtering 
media, or methods, will do an effective job of purifying 
the oil if properly selected for the conditions involved. 

Keep the operating temperatures low. The oxida- 
tion rate of an oil doubles with every 18 F rise in 
temperature. Therefore, if you lower the temperature 
of your hydraulic oil from 148 F to 130 F you have 
doubled your oil life—if you can keep it clean. The 
JIC (Joint Industry Conference) Hydraulic Standard 
recommends a maximum reservoir temperature of 
130 F. You will have longer oil life, fewer deposits and 
greater production if temperatures can be kept down 
to this approximate level. This may usually be accom- 
plished by proper circuit design, suitable pump ca- 
pacity and reservoir design, lowest practicable oper- 
ating pressure, or the installation of a suitable oil 
cooler. 


Benefits to be Gained from Inhibited Oils 


The advantage of inhibited oils as compared to 
straight-mineral oils will vary widely, of course, be- 
cause there is a wide range of quality in both. An 
inhibited oil of low quality with an insufficient amount 
or improper selections of additives may actually be in- 
ferior to a high-quality straight-mineral oil. However, 
comparing a high-quality inhibited oil with a high- 
quality straight-mineral oil, properly cared for, the 
following benefits may be anticipated. 

Longer Oil Life—Greater resistance to oxidation, and 
the damaging influence of complaints. 

Greater Production Output—More continuous and 
smoother machine operation. 

Decreased Maintenance—Less wear of pump and valve 
parts. Cleaner valves with less frequent cleaning. 
Lower Oil Cost—As measured over the life of the oil 

charge, and considering the above benefits. 

Yes. you do need inhibited oils! 


All papers presented this month at the 9th National 
Conference on Industrial Hydraulics will be published 
in booklet form by the sponsoring societies. You'll 
be able to order it early in 1954. Copies of the pro- 
ceedings for last year’s meeting are still available. 
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WRITE FOR CYLINDER BULLETINS A-105 and H-104 


Complete Miller cylinder line includes: air cylinders, 
1%," to 20” bores, 200 PSI operation; low pressure hy- 
draulic cylinders, 1%” to 6” bores for 500 PSI opera- 
tion, 8” to 14” bores for 250 PSI; high pressure hydraulic 
cylinders, 1%" to 12” bores, 2000-3000 PSI operation. 
All mounting styles available. 
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Visit Our 
BOOTH NO. 1217 
at the October 


“METALS” SHOW 


. and see our 
“College of 
Cylinder 
Knowledge" 
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MET J.1.C. PNEUMATIC 
STANDARDS years before 
their adoption in 1950. 


SPACE-SAVING SQUARE 


DESIGN originated by Mille 
in 1945. 


MILLER MOTOR COMPANY 
2008 N Hawthorne Ave., Melrose Park, Ill. 


AIR & HYDRAULIC CYLINDERS 


COUNTERBALANCE 
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REVERSIBLE OPERATING ARM 


FOR MAXIMUM MACHINE 
TOOL EFFICIENCY 


PALMER-SHILE Air Saver air valves give you perfect, 
leak-proof air power control every split-second of 
machine tool operation. AIR SAVERS are ideally suited 
to applications where air is used for cleaning, drying, 
cooling, positioning or ejecting. AIR SAVERS are 
recommended around punch presses, die casting machin- 
ery, drill presses, in reaming, broaching and many other 
operations. AIR SAVERS may always be depended upon 
to provide ample air volume for operation of single or 
multiple jets. AIR SAVERS may be mounted in any posi- 
tion, to operate at any angle unaffected by vibration. 
MANUFACTURERS AND OPERATORS: for split- 


second air control and maximum machine tool efficiency, 
build Air Saver air valves into your new machines. Or 
install Air Savers in machines you now have in operation. 


Immediate Delivery 





52 FULLERTON AVENUE’ e DETROIT 27, MICH 
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One Air Feed Unit 
for Three Drill Heads 


HEs a tooling set-up which will interest produc- 

tion men who want to speed up drilling opera- 
tions without using special drilling heads or compli- 
cated fixtures. 

At the Ansco Camera Works, Binghamton, N.Y, 
methods engineers were given the project of selecting 
equipment for a delicate small hole drilling job. The 
work piece was a camera flash unit housing. Four 
small holes had to be drilled in three different sides, 

When the job was first set up, the work was placed 
in a tumbling jig and moved between three separate 
drill presses. This was a slow way to do the job. To 
speed up the operation and still maintain the quality 





FOOT CONTROL actuates the air feed. With ca- 
bles and pinion pulleys to transmit spindle move- 
ment, all three heads approach the work together. 


Courtesy The Bellows Oo 


of a careful, slow hand-fed operation, one of Ansco’s 
methods engineers worked out the tooling set-up shown 
in the photograph. 

Starting with a floor model drill press, the engineer 
added 2 drill heads mounted horizontally. A simple, 
easily loaded jig replaced the tumbling jig. Suitable 
trays were provided for stock. 

That’s where the air powered drill press feed entered 
the picture. A foot control actuates the feed, and with 
cables and pinion pulleys to transmit spindle move 
ment, all three heads approach the work simultaneous- 
ly. As the spindles retract, exhaust air removes chips 
promptly to keep the work clean. 

With one-drill press feed, four holes are precision 
drilled, clean and fast. In an average 8 hour shift, 
where 585 parts handled had been normal, production 
now totals 4000 parts, each with four holes. 
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Pump - Built-in Relief Valve - Strainer...all in one compact unit! 


FREE—Complete de- 
scriptive brochure on 
features, capacities, 
mounting arrangements, 
etc. Ask for Bulletin 139-1, 


AIRCRAFT AND 


LATHES + MILLING, 


@ Here's a “ready-made” answer for solving 
problems of engine and bearing lubrication, 
small cylinder actuation, low-capacity oil 
transfer, and many other similar applications. 
Sundstrand’s Rota-Roll Pump gives you a 
pump, valve, and strainer in an extremely 
compact unit, making it particularly adapt- 
able where space is limited. Pump is Rota- 
Roll design . . . inner member geared to shaft 
turns outer member at 25% slower speed, 
insuring smooth operation, long life. Self- 
emptying principle of pump prevents back- 
surging or turbulence. Volumetric efficiency is 


TI 


INDUSTRIAL HYDRAULIC TRANSMISSIONS, PUMPS, MOTORS AND VALVES + 
BROACHING TOOLS + 


BROACHING AND SPECIAL MACHINES + 


approximately 90%. Adjustable relief valve can 
be furnished in any of four pressure ranges: 
20-40 psi; 40-80 psi; 80-150 psi; 150-300 psi. 
Large, easy-to-clean strainer is readily acces- 
sible, easily removed for cleaning. Husky 
7/16” shaft and long, self-lubricating shaft 
bearing permit mounting for pulley operation. 
High-speed production line methods give you 
a complete, compact unit at an exceptionally 
reasonable price. Thorough factory testing 
insures unit is ready for immediate use with- 
out further checking. Write, wire or phone 
for complete details today. 


SUNDSTRAND 
HYDRAULICS 


SUNDSTRAND MACHINE TOOL CO. 


HYDRAULIC DIVISION, ROCKFORD, ILL. 


OIL BURNER PUMPS «+ 
MAGNETIC CHUCKS 





AIR SANDERS 





the 





mechanism 


“runs like 





because it’s 





engineered 


In every GEROTOR pump or motor, 
precisely paired gear-shaped elements 
transmit power from or to the shaft 
with high efficiency. These elements, 
revolving in the same direction at iow 
relative speed, constitute the GERO- 
TOR mechanism . . . famed for longer 
life, less wear, less slippage, depend- 
ably smoother performance. With 
GEROTOR pumps or motors, hydraulic 
circuits ‘‘run like clockwork"’, too. 


Gerotor May Corp....Baltimore 3, Md. 


ri 4{@) (eo). 


HYDRAULIC PUMPS 
& FLUID MOTORS 
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Oil Power Handles 
Larger Loads 


Concluded from page 72 


psi each motor takes 14.5 gpm to rotate at 1190 rpm, 
Connected in parallel, the motors are supplied by a 
variable volume vane pump having a maximum capac: 
ity of 29 gpm at 600 psi. A hand wheel adjustment op 
the pump changes the pump delivery to vary the dirt 
lift wheel speed and power as required. In an emer. 
gency, this pump can replace the double gear pump to 
power the other hydraulic units. Hose lines and contro] 
valves are arranged to permit this changeover at any 
time. 

Selection of the drive for the dirt lift wheel was 
based on a load analysis which included the weight of 
the wheel and the wheel load. It was figured so that the 
maximum load could be carried with a friction factor 
as low as .106. The ring rests on and is friction driven 
by rollers which are driven by the fluid motors, 


Air Circuit 


Air power is used on the ballast cleaner to actuate 
the brake and clutch an the drive. Figure 7 shows this 
air circuit. Air is taken from a storage tank which is 
supplied by the air compressor. A manually operated 
brake valve controls air flow to the brake cylinder 
and regulates brake pressure from 0 to 80 psi. A 
regulator in the clutch line limits operating pressure 
to 45 psi. Quick release valves will open to exhaust 
air upon release of the brake or clutch. 


Development of this ballast cleaner and winch car 
team has been made to assure operating flexibility, 
simplicity, low cost and easy maintenance. The ap 
plication of oil and air components plays an important 
part in attaining these goals. 





How to Support 
Long Stroke Cylinders 


Concluded from page 6? 


cations it is first necessary to select a rod diameter 
which has an “L” in the tabulation equal to, or greater 
than, the “L” in the mounting diagrams (dimensions 
inserted) for the required thrust. 

Additional side support is required when “L” is 
more than 40 inches. To get this added side support 4 
longer stroke cylinder is used and the extended piston 
rod position is restricted with a stop tube. One inch of 
stop tube is recommended for each 10 inches of “L 
length over 40 inches. The stop tube increases the rigid- 
ity of the cylinder assembly when the rod is extended. 

The selection of stop tube length can be made by 
using the data given in Figure 4. This method was 
determined by mathematical force analysis of loading 
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+The gannet, largest of all North Atlantic birds 
(wing span 6 feet), is also famous as a world 
champion deep sea diver. The gannet’s 

dive is so spectacular it has been studied 
with interest by aerodynamics experts. 
Streaking toward the water like an arrow, 

a gannet in pursuit of fish will descend as 
much as ninety feet beneath the surface. 

The resulting splash sometimes rises ten feet. 
Special air cells in the gannet’s breast absorb 
the terrific shock as the bird hits the water. 
The gannet’s water-sealing and shock 

. absorbing system is another wonder of nature. 
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THE BIRD WITH SHOCK PROTECTION 


Minnesota O-Rings are “doughnut shaped” packings 
used as shaft seals in air, gas or hydraulic systems. Every 
day, leading product engineers are proving the depend- 
ability and wide application of O-Rings by discovering 
new uses for these unique seals. Minnesota O-Rings are 
made from special compounds of natural or synthetic 
rubber to meet exacting product specifications for close 
tolerances and uniform quality. Hundreds of successful 
installations have been designed into such equipment as 
hydraulic rams and regulating valves . . . remote control 
mechanisms... air cylinders... water pumps... gasoline 
and steam engines. For prompt analysis and quotation on 
your next packing installation, send us your blueprints 
or specifications. 




















The many advantages and applications of injection molded 
O-Rings merit your investigation. Bulletin available on request. 






Manufacturers of All Types of Small Rubber Parts 





SIRE MINNESOTA RUBBER & GASKET COMPANY 


3630 WOODDALE AVE., MINNEAPOLIS 16, MINN. @ Phone WHittier 6511 


AFFILIATED WITH MINNESOTA SILICONE RUBBER CO. ° OFFICES IN PRINCIPAL CITIES 
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Economical Bronze Design 


Series I 
Series II 


Series F 


Series G 


Series 55 
Series IV 


Series I— Heavy duty bronze rotary gear pumps 
Oilless bearings 2-23 G.P.M.—0-100P.S.1. $14.25-$29.75 (six pumps) 


Series II—Close coupled motor driven bronze pumps 
Oilless bearings 2-4G.P.M.—0-100P.S.1. $20.00-$22.50 (two pumps) 


Series F— High volume bronze rotary gear pumps 
Oilless bearings 50-150G.P.M. —0-150P.S.1. $77.50-$200.00 (five pumps) 


Series IV— Rubber impeller bronze pumps 
Oilless bearings 6-21 G.P.M.—0-30P.S.1. $16.00-$28.00 (three pumps) 


Series 55—Standard bronze rotary gear pumps 
Grease fittings 2-23 G.P.M.—0-100 P.S.1. $11.25-$29.00 (twelve pumps) 






Series G—Standard bronze centrifugal pumps 
Grease fittings 2-25G.P.M.—2-10P.S.1. $9.25-$24.00 (three pumps) 


See our catalog in Sweet's PRODUCT DESIGN File 
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tests and proven successful by many long stroke cy}. 
inder installations based on this data. 

It has been previously stated that the piston rod of 
the tilting cylinder for the Whiting electric arc furnace 
is subjected to a pull or tension force to accomplish 
pouring. Column strength, or buckling is not a factor 
and the loading problem is simplified. The piston rod, 
however operates horizontally and its weight would 
exert a side pressure on bearing areas. Incorporation 
of a stop tube in the cylinder would then reduce the 
side pressure. 

The design aspects were similar to those shown as 
P-3 in Figure 4, Total “L” for this mounting is the 
summation of the distance from the trunnion to the rod 
end in the retracted position 41-44 inches, plus the 
working stroke of 68 inches, plus the length of the sup. 
plementary rod extension 50-34 inches. This gives a 
total “L” of 160 inches. On this application 160—49 
gives 120 inches. Dividing 120 by 10 indicates a 12 
inch stop tube would be satisfactory. The cylinder was 
made 12 inches longer to accommodate the stop tube, 




























Hydraulic Winch 


to the Rescue 
| geben acted of a hydraulically operated winch 


as standard equipment on service helicopters has 
added to the usefulness of the already versatile “chop- 
pers” or “windmills”. To the reconnaisance, freight- 
ing, particularly by sling, of food, medical personnel 
and supplies and emergency ammunition supplies, the 
hydraulic winch has extended the range of rescue work 
by making it possible for injured or nearly exhausted 
personnel to be transferred or rescued. Rescue oper 
ations, whether from the sea or from enemy held areas, 
have become routine. 



















FIG. 1. A RESCUE at sea by a Piasecki HUP equipped 
with a hydraulic winch. 


Prior to 1944 the transfer of personnel from the 
ground or the surface of the sea to the helicopter ™ 
flight was by means of ropes or rope ladders. 
idea of a power-driven rescue winch and harness wa 
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ACADIA 


VEE and CUP 


PACKINGS 


e unanimous 


Acadia packings 4f 
ese man- 


their performance: Th 
.d their product is 
| performance. If so 
as a packing causes 


trouble and must ed too soon, 
the entire unit is condemmed. So join the 


ever-increasing list of builders of hydraulic 
equipment who standardize on Acadia 


Packings- A complete line is available. 
molded from highest 


Acadia packings are 
grade synthetic rubber compounds that 
meet 4 wide range of applications. Sizes: 
Vee rings 3-16" id. to 24" id. single act- 
ing cups available from 5-16" to 153%" od. 
Write for new Acadia Packing booklet 
giving essential facts about physical prop- 

designs and applications. Acadia 

be happy °° cooperate. 


Users of 
in praise of 
ufacturers 
judged by i 

small a component 
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= < = : 
to finished tthe 
bessofa | 
pump, valve, 
or cylinder. a) ~ 
Revolutionary ct = Spec 
Split-flange clamp | 
eliminates threaded om 
joints, provides perfect seal , por 
Anchor’s new split-flange clamp is unusually versatile. : dence coup 
It’s SAE approved — you'll find it listed in the 1952. © ; depiiliaiees an : 
SAE handbook. Available for use with clamp-type hose : ; avail 
coupling for production or emergency field service, | (Qilem — = —_in bilit 
permanently attached swaged-type coupling, weld-type r 4g ; ) 
fitting for steel tubing and iron pipe, and rigid pipe Clamp-type Coupling sf. Ment 
dened —— fittings. Its flexibility lets you connect sal P 
hose to tubing to pipe or any combination of these | a Sp hose 
— simplifies assembly on all kinds of jobs. Here’s why: | ae 
yy Easy to assemble with small automotive-type wrench = Ve = 
yy Ideal where clearances are limited Bed es anscal : f 
yy Leak-proof — utilizes the “O” ring seal eee of 
es ’ prasatie 
yY Reusable — can be used | Si 
over and over ES ? xy 
yx Eliminates stresses and | guy hs sea = 
strains caused by wedging action 4 “i ~~~" Bk 
Does quick, neat job where angle of pipe threads _— one 
coupling is required. Makes your 
job easier with plenty of wrench eg A size and e for eve i f= = ae aa — — 
pelle 3 > we aliens application — my to 2%" | 4 an see in ¢ 
| paige 
Anchor clamp-type reusable couplings offer - 
easy assembly, powerful grip without special “ 
yy Designed for one- or two-braid high-pressure hose 
vx Two automotive type wrenches only ‘tools needed in 
apply coupling to hose , 
Exclusive Anchor Ductile sleeve hose couplings vx Reusable — plated to prevent rust act 
for extra safety, extra dependability Posi 
yx No need to strip hose cover , 
i ou 
, Designed for high pressure wire braid hose + Couplings accomodate a range of hose types 
WY Exclusive grip virtually makes coupling part of re- than wire braid — reduces coupling inventory Avail 
- te lomndadene yx Compact design makes neat appearance Leak 
W No leakage—no blow-offs,even under extreme pressures 
YY Factory assembled hae 
YY Made of steel for strength and maximum capacity WEP, | 
Y< Milled hex coupling body for compactness ad 7 ANC 
‘FX Provides positive seal of the synthetic inner tube 
of the hose BRANCH 






Select the components 
that fit your needs from the most 
complete line available 





























Specify Anchor for hose assemblies that can really take 
it — that can handle high, medium, or low pressure 
(or suction) day-in, day-out. Anchor’s line of hose, 
couplings, fittings, and assemblies — the most complete 
available anywhere — offers you real design flexi- 
bility. You get the unit that fits your service require- 
) >} ments exactly. Look over the wide variety of Anchor 
mp hose assemblies and fittings — then mail the coupon 


. : ; Anil 
__{f for more detailed information. . siutine 


; Anchor adapter unions and pipe fittings are neat, 
\ efficient — simplify piping jobs 


Only a few of the many types and sizes are shown 


— YX Unions prevent hose YY Unions designed for extra | 
ng, strains during assembly strength. — give you dependable 
connection 


yy Each union eliminates ae 
one or more pipe threaded joints | yx Pipe fittings handle pressure | _ 
up to 3500 psi. on 


an =6< «Provides easy assembly 
ie in confined spaces 
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a 


one-wire assemblies end leaks, blow-offs 
in medium and low pressure service 





Anchor Reusable couplings for type QW 
hose reduce down time, let you make 
immediate repairs in rugged field service 





ded 





Factory assembled to your specifications xx Only tools required to vy Minimum inventories 
< Positive grip assured by internal thread of coupling shell attach couplings and hose required in hose lengths 


are vise, oil can, and wrench vy Leak-and blow-off proof 


m Couplings are neat and compact yy Repairs made immedi- 





Available with swivel male or female nuts ately on niles down time a B.. - a peng he gy Ane 
Leakproof Y< Couplings easily de- _—draulic fluid, LPG, refriger- 
tached and reusable ants, fuel oil, and many others 


ANCHOR COUPLING CO. INC., Dept. AH-103, Libertyville, Ilinois 


Attach 
coupon to your letterhead and mail today ! [ Pie Dea GH. cs vccccocebdcenstacs de cbeaeses Send me catalog sheets. 









ANCHOR COUPLING co. INC. [. GOMPOMY occcccccccccccnesscccesccvcssestesessesecoedbcccsoccesocesen 
LIBERTYVILLE, tit. | GOO ARIE 6.0.0 666n0050risccupewsesideckuabeseenes bllteseaae 
BRANCHES: DETROIT, MICH. ON ee se 















Case History A7: Hydro-Aire, Inc., 
Burbank, California, manufactures air- 
craft fuel system elements and hydraulic 
and electrical equipment. In April, 1948, 
they installed a Size 3 Kobe Triplex to 
test hydraulic accessories. 


Easy Interchangeability Required 


The service called for intermittent opera- 
tion at 3000 to 5000 p.s.i. Requirement 
for such a wide range of pressures was 
easily met by the Kobe Triplex because 
of its feature of quick and simple inter- 
change of plungers and liners. 


To Be Used Also 
in New Texas Plant 


Hydro-Aire’s full satisfaction with the 
Kobe Triplex is best indicated by the fact 
the Company plans a similar installation 
in its new Texas plant, scheduled for Fall 
opening. 


Triplex Features 


® Pressures — To 5,000 psi (standard) 
To 20,000 psi (special) 

* Volumes — To 60 g.p.m. 
* Power Ratings — 15, 30, and 50 H.P. 
* Integral Double Reduction Gears 
* Integral Electric Drive (Optional) 
¢ Easily interchanged 

Plungers and Liners 








Write for Bulletin 


KOBE INC., Division of 
Dresser Equipment Co... 
615 NBC Bidg., 815 
Superior Ave., N.E. 
Cleveland 14, Ohic 


] Division of Dresser Equipment Co. 


Piant: Huntington Park, Calif. — Representatives 
in CLEVELAND, Pittsburgh, New York, Houston, 
Okiochome City. 


Heavy Duty 
High Pressure 


Triplex Pumps 
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Abstracts of Papers 
Presented at 9th NCIH 


Chicago, October 8-9, 1953 
You'll find the complete program on page 66 


Hydraulics As Applied 
To Shock Absorbers 


by Robert R. Peterson, Engineer- 
ing Division, Chrysler Corporation, 
Detroit 


This paper concerns a type of 
direct-acting shock absorber de- 
veloped by the Suspension Depart- 
ment of Chrysler Corporation and 
used currently on all this company’s 
passenger cars. The Oriflow unit, as 
it is called, differs considerably 
from conventional units in construc- 
tion and even more in performance. 
Because it is intended to fulfill cer- 
tain ride requirements ordinarily 
left to other suspension components, 
the subject of passenger car ride is 
considered briefly, with particular 
reference to the capabilities and 
limitations of shock absorbers in 
general. The construction and oper- 
ation of conventional direct-acting 
shock absorbers is then described 
in some detail and their perform- 
ance characteristics are analyzed 
and evaluated. Finally the devel- 
opment of the Oriflow unit is out- 
lined and its construction, operation 
and performance are compared with 
those of conventional types. 





Friction And Wear 
Phenomena In Oil 
Hydraulic Equipment 
by W. P. Green, Manager, Heat 


Power Research Department, Ar- 
mour Research Foundation, Chica- 
go, lil. 


Among the great number of prob- 
lems faced by the hydraulic engineer 
and machine designer, the problems 
of friction and wear belong to the 
most important and frequently to 
the most difficult ones. Positive dis- 
placement pumps, control valves, 
actuating cylinders, bearings, and 
rotating seals of all kinds, show met- 
al parts in rubbing contact with 
sah other, not frequently under 
considerable loads and speeds. Suc- 
cess or failure of a design can de- 
pend on the degree to which fric- 
tion and wear problems were ap- 
proached adequately. 


Considerable research has been 
carried out on friction and wear 
phenomena in the last two decades, 
which is little known among engi- 
neers, but from which useful cop. 
clusions can be drawn for design ap. 
plications. What is the mechanisms 





of dry friction? Is it shearing of 
surface asperities, seizure, cold weld- 
ing, or just ploughing action due 
to roughness? Does transfer of met- 
al take place, for instance between 
plunger and bore of a piston pump? 
How thick is a monomolecular layer 
of a lubricant, and how much lub- 
rication can it accomplish? These 
and many other fundamental and 
applied problems have been invest- 
igated. Some of the more important 
old and recent findings are sum- 
marized in this paper. 





Ball Piston Pumps 
And Motors 


by W.T. Rauch and H. Stern, De- 
velopment Engineers, General Elec- 
tric Company, Schenectady, New 
York 


A compact high pressure hydrau- 
lic pump, using steel balls as pistons 
and running at high speed has been 
developed. ’ 

Numerous previous attempts 
the United States, and abroad have 
failed to realize the possibilities of 
high performance which this simple 
design offers. 

Fixed displacement units of as 
few as 15 parts, seven of which are 
ball pistons, have been built for 
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OH ydraulic Cylinders by 
Mullins Ko/df/o* Process are 








less CXpenstve ama better... 






som DCCAUSE 





ROUNDNESS to within 0.001” 


Pe} 7 


STRAIGHTNESS to within 0.002” 





eo 


CONCENTRICITY to within 0.005” total 





SMOOTHNESS—no “O”-ring wear 


Gone! 


Koldflo Cylinders have NO TAPER 
and are made up to 42” long 


... and with integral bottoms 


Hydraulic cylinders are made by the Mullins Steel 
KOLDFLO* Process in one piece, coming from the 
presses with smoothness, hardness, strength and pre- 
cision never before achieved. 


» Fos Honing! 


This process eliminates costly 3-piece construction 
and substantially cuts production costs. 


S10 


Welding! 





In addition, hydraulic accumu- 
lators made by the KOLDFLO 
Process lose less pressure in per- 
formance tests. Less pressure 
is lost because of the better 
“Q”-ring seal characteristics 
of the surface of hydraulic 
accumulators produced by this 
method. 


If you’re tired of 3-piece tub- 
ing and casting cylinders; if 
you want a round, straight hole 
with no taper; if you want 
BETTER CYLINDERS, 
write for your copy, Hydraulic 
Cylinders, Bulletin No. 2, 
today. 





Koldflo Division 


MULLINS MANUFACTURING CORPORATION 


SALEM, OHIO 


*Kerpere is a trademark of the Mullins Manufacturing Corporation 
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HYDRAULIC 
REMOTE CONTROLS __. 


The ONLY Single Tube 
Balanced System that replaces 
turnbuckles, pulleys, bellcranks 


and pushrods. 


The Sperry Hydraulic Control, a self-contained system, consists essen- 
tially of a hand-actuvated transmitter and a receiver connected by a 
single tube, There is absolutely no dependency on outside sources of 
power such as electricity or air which are subject to failures. The system 
is filled with hydraulic oil, and due to the oil's incompressibility, force 
applied to the transmitter is immediately delivered to the receiver. Any 
movement of transmitter handle is duplicated by the receiver lever. 
The Sperry Hydraulic Remote Control System makes possible precision 
operation of a remote mechanism, free of backlash and the “spongi- 
ness” of the ordinary pneumatic control. The operator is assured of 
instantaneous response, extreme accuracy and “feel” of the operated 
mechanism even though it is often out of sight and many feet away. 
Simple and inexpensive installation complete the features appreciated 
by all in industry. 


SPERRY HYDRAULIC CONTROLS are for manual or automatic 
control of: 


Brakes Hydraulic Pumps Fire Extinguishers 
Clutches Hydraulic Reverse Gears Feed Mechanisms 
Throttles Engine Spark Adjustments Grinder Spindles 
Governors Engine Mixture Setting Trippers 

Valves Variable Speed Transmissions Releases 

Rheostats Hydraulic Transmissions Duplication of Motions 


and many others 


Write for more complete information. 


SPERRY PRODUCTS, 
710 SHELTER ROCK ROAD 


Danbury, Connecticut 


REPRESENTATIVES IN PRINCIPAL CITIES 


Circle 166 on Reader Service Card 


INC. 


ree ila. all 

















NCIH Abstracts 





3000 psi continuous operation. 
Short peak loads of 5000 psi are 
permissible. 

Units of 5 hp or less have been 
operated at speeds in excess of 20. 
000 rpm. Direct drive from ram air 
turbines, electric motors, or engine 
pads is possible. A 24 gpm 30 hp 
pump can be run at 8300 rpm, while 
larger units up to 500 hp are oper. 
ated at proportionally lower speeds, 

The ball pump features low in. 
ertia parts, and consequently has 





W. T. Rauch 


excellent controllability. Pumps, as 
well as motors of a similar design, 
are ideally suited as servo compo- 
nents. 

Variable and fixed displacement 
units in combination lend them- 
selves to differential transmission 
applications. Such a transmission is 
being used to drive an alternator 
at a constant speed from a variable 
speed aircraft engine. 

In addition to the common hy- 
draulic fluids, ball pumps have been 
operated on low lubricity fluids 
such as silicone and kerosene. 

Modern technological progress 
demands even more horsepower at 
high operating temperatures. The 
ball pump shows promise of solving 
problems of prime importance in- 
herent in high speed, high temper- 
ature and lightweight design for 
aircraft. 





Factors In Designing 
For Mechanical Seal 
Applications To 
Hydraulic Equipment 
by Justus B. Stevens, Chief Engineer 
and H. F. Greiner, Sealol Corpora 

tion, Providence, Rhode Island 
The primary purpose of this dis- 
cussion will be to classify the vari 


ous types of seal designs, materials 
and mechanical components and re- 
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...With TYCOL lubricants on hand! 


They “‘Combed” the Lube Field for the Right Hydraulic Oil! 
A world-renowned plastics manufacturer — and a leading 
producer of fine-tooth combs — took plenty of time before 
specifying Tycol Aturbrio 60. With a world-wide product 
reputation and a half-century of experience they knew exactly 
what they wanted. Today Aturbrio is used exclusively in their 
Eastern plant for all hydraulic service — including Lester-Phoenix 
Injection Moulding machines with Vickers pumps. Tycol Aturbrio 
oils are unexcelled as turbine and electric motor oils . . . as well 
as hydraulic media. With maximum resistance to sludging and 
positive rust-inhibiting qualities — they’re well worth your 
consideration. Just contact your local Tide Water Associated office ! 


Over 300 Tycol industrial lubricants are at 
your disposal . . . engineered fo fit the job! 


REFINERS AND MARKETERS OF VEEDOL... THE WORLD'S MOST FAMOUS MOTOR OIL 
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Boston * Charlotte, N.C. ¢ Pittsburgh 

Philadelphia * Chicago ® Detroit 

Tulsa © Cleveland ¢ San Francisco 
Toronto, Canada 


TIDE WATER 
alee associaten 


OiL COMPANY 


17 BATTERY PLACE NEW YORK 4. N.Y 
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late this information to the field 
of hydraulic equipment. Particular 
emphasis will be placed on the vari- 
ables which may be encountered in 
the equipment design which will in- 
fluence both the selection of the 
most appropriate seal design and the 
resultant service results, operating 
life, convenience for assembly and 
replacement and related considera- 
tions. 


selection is left to the last. When 
this occurs, frequently major de- 
signs are fixed, components may be 
already in process of manufacture, 
all of which may incumber the seal 
design with conditions and limita- 
tions which would not prevail had 
the problem been referred to the seal 
manufacturer at an early stage of 
design. 

Seals will be classified as being 
of the rotary or stationary type. 
These will be further classified ac- 
cording to the flexible sealing ele- 
ment, that is, O-ring types, v-ring 


All too often the problem of seal 





Your Superior Distributor has a stock like this... 
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of Superior JIC hydraulic quali 


low carbon 


In answer to many queries, “Can 
I buy JIC hydraulic tubing from a 
local warehouse?” we say “Yes!” A 
number of Superior distributors 
stock for prompt shipment JIC 
hydraulic quality éarbon steel tub- 
ing in pred, wi .D. and wall sizes 
from %" to 5%”. 

Superior Hydraulic Tubing is 
NON-AGING, cold-drawn seam- 
less, dead-soft annealed. Interior is 
smooth and clean. Carbon content 
is 15% max., max. wall thick- 
ness .125”. 


All Superior hydraulic tubing is 
100% hydrostatic tested before 


© Superior distributors who carry warehouse 
stocks of JIC Hydraulic tubing: 


AUSTIN-HASTINGS CO., INC. 
Cambridge, Moss. 


PETER A. FRASSE & CO., INC. 
Buffalo, New York, Philadelphia, Syracuse 
HYDRAULIC POWER EQUIPMENT CO. 
Portland, Oregon 


LYMAN TUBE & BEARINGS LTD. 
Montreal and Toronto, Canoda 


steel tubing 





shipment and each order is tested 
for flareability. Write for your cop 
of our new folder with sizes, wall 
thicknesses, and maximum work- 
ing pressures. 


Your Superior distributor below 
will quote you prices and delivery, 
help you select the proper ‘tubing 
for your job. 


WY 


2: 





Superior Tube Company 
2030 Germantown Ave., Norristown, Pa. 


Cc. A. ROBERTS CO. 

Chicago, Detroit, indianapolis, St. Lovis, Tulsa 
STANDARD BRASS & MFG. CO. 
Houston, New Orleans, Shreveport 

STRONG, CARLISLE & HAMMOND CO. 
Cleveland, 


WILUAMS & CO. 
Cincinnati, Pittsburgh 


le 
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types, diaphragm and bellows type, 
etc. 

Each design or general arrange. 
ment is subject to certain definite 
limitations such as the temperature 
limitations placed on synthetic ryb. 
bers and certain broad limitations 
such as surface speeds or mediums 
where other factors must also be 
considered. Having established the 
general area of service limitations, 
etc. we propose to take several typi. 
cal hydraulic applications and te 
cuss the various design factors jn 
detail which would affect the selec. 
tion of the most appropriate and 
economical seal for the intended 
service. 

A typical problem would be a 
small hydraulic pump of the positive 
displacement gear type. Basic ele- 
ments for consideration would be 
the medium sealed, temperatures, 
pressures and surface speed in- 
volved. In analyzing the entire prob- 
lem, however, other factors must 
also be considered, such as, bearing 
arrangements and their effect upon 
the seals, space available for seal 
assemblies, methods for assembling 
pumps, seal and mating rings, keep- 
ing in mind that replacement may 
also be a consideration. 

Similar problems of common in- 
terest will then be discussed. We 
expect that this will acquaint engi- 
neers concerned with hydraulic 
equipment with the more important 
aspects of design which should re- 
ceive attention in order to assure 
satisfactory application of the me- 
chanical seal. 





Fluid Carriers 
For Hydraulic Units 

In Earthmoving Equipment 
by J. E. Jass, Assistant Chief Engi- 
neer, Caterpillar Tractor Company, 
Peoria, Illinois 

~ The upsurge in popularity of by. 
draulic actuating units for earth- 





J. E. Jass 


moving equipment can be traced to 
the improvement in the various com: 
— making up these systems. 


tter life in pumps, valves, the in- 
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LA SKIS 
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‘dependable DONNELL 
hydraulic systems 
and components 


e mobile equipment 
e stationary units 


e portable applications 


HYDRO-PAC POWER PACKAGE 
HYDRO-PAC PUMPS 
HANDY-LIFT HAND PUMPS 
HYDRO-PAC VALVES 


Donnell simplified design and exclusive 


patented advantages assure you of greater 
100 to 5000 psi 
130 in,/min. at 1000 psi dependability and longer maintenance- 
6 volt—12 volt—28 volt de—110 volt ac 


free operation of hydraulic components. 


MORE THAN 500 TYPES OF | 


Donnell Rams have positive stops that eliminate mechanical 
stresses on oil seals. Superior Donnell Rams are available in 
single acting, double acting, pull or telescopic types with trunion, 
yoke or foot mountings, conventional or special bases to suit 
your requirements. Pressures from 1000 to 10,000 psi. 


A. Trunion mounted ram with oil C. Standard single acting ram. 
inlet in one trunion boss, 


B. Trunion mounted ram with D. Push-pull ram with special 
control valves in base. yokes on base and plunger. 


——z 


Telescopic rams are streamlined to elimi- 
nate bosses and protruding top caps. 












Hier Batericone oe 


EVERY JOB ENGINEERED TO YOUR SPECIFICATIONS 
WRITE FOR ENGINEERING DATA AND QUOTATIONS 


DOR i ie a on ee Wn a Oe OO yn, i 
Marengo, Illinois 
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troduction of effective filters, and 
the more effective sealing up of the 
fluid carriers has combined to bring 
about hydraulic units that are con- 
sidered both reliable and versatile. 
A great amount of development 
work has been done on each of these 
elements to bring them to their pres- 
ent customer acceptance. The fluid 
carrier has been no exception in 
this story of development and prog- 
ress. 


At least three types of fluid car- 


riers are still in common use on 
earthmoving units. The regular 
black iron with tapered pipe threads 
and fittings are still found in many 
applications. The seamless, or 
welded steel tubes shaped to the 
proper configuration with welded 
flanges provided with “O” ring 
joints have increased in popularity 
since World War II. The tube car- 
riers with assembled elbows and 
fittings of the compression type, or 
with some other design of “on the 
job” assembled fittings are still also 
popular. Each of these types usually 
used in combination with high pres- 
sure hydraulic hose, make up the 





protect your 
machinery with 











Maulmante7 


FLEXIBLE COUPLINGS 


When you install Lovejoy Flexible Couplings you get more than just 


long-lasting smooth power transmission. You get maximum 


rotection 


against surge, backlash and starting torque. You get reduced down-time 
and less maintenance, since cushions can be changed without shutdown 
and Lovejoy Flexible Couplings never require lubrication. 

Accurately machined bodies and jaws and cushioning materials engi- 
neered to the load conditions are combined in a compactly designed 
coupling to keep your machinery running better . . . longer. 


TYPES AND SIZES FOR ALL APPLICATIONS. 


Send for complete catalog . . . contains full technical data aad handy selector charts for 
your convenience. Yours without obligation. 
Also Mirs. of Variable Speed Pulleys and SELECT-o-SPEED Transmissions 


Reo)’ aleo) M8 > 4):)8 oeltl /h) icheek 





5037 WEST LAKE ST. 


CHICAGO 44, ILL. 
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means used to get the hydraulic 
fluids from the pump to the valves 
and to the hydraulic actuating cy]. 
inders. Examination of typical 
earthmoving machines indicated 
reasons for choice of each type, by 
provides the necessity of keep 
the fluid inside the carrier so thy 
absolute leak prevention and dir 
exclusion is met. 

Late developments of flanged, 
shaped fittings used in combination 
with bent tubes and welded o 
brazed ends are discussed from the 
angle of application as well as cast 

The future needs for more easily 
designing hydraulic units and ¢. 
pecially fluid carriers into earthmoy. 
ing machines are review 
reliable, quick disconnect couplings 
and leak proof rotating joints are 
two elements that are still n 
to further the program of completely 
satisfactory and inexpensive hydrau. 
lic unit application to earthmoving 
equipment. 





Hydraulic Problems Of 
Large Forging Presses 


by E. V. Crane, Chief, Special De- 
velopment Engineering and W. R. 
Jackson, E. W. Bliss Company, Can- 
ton, Ohio 


The portion of the Air Force tool- 
ing program which aims to increase 
press capacity for the production 
of large forgings for aircraft, has 
raised many problems by reason of 
the great size of the units. Distribu- 
tion of press building contracts 





among a number of large concerns 
to get the work done, has intro 
duced different points of view 
interesting differences in the soli 
tions worked out. 2 
While structural and shipping 
problems have been extraordinary, 
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these have been quite thoroughly 
discussed and our concern here is 
with hydraulic problems. 

Underdrive vs Overdrive. Wheth- 
er the hydraulic cylinders should be 
above or below the die — raised 
questions of line lengths, subsoil 
stability, crane height and founda- 
tion depth economics. The solutions 
are about equally divided on this 
problem. Unusual loading and bal- 
ancing requirements were intro- 
duced. 

Water or treated water vs. Oil or 
other hydraulic media raised some 
interesting discussion. Lubricity, 
corrosion, wire drawing, fire hazard 
and maintenance costs contribute 
to decision with indeterminates still 
present. | 

Accumulator central system vs. 
self-contained systems of various 
sorts opened much room for differ- 
ences in thinking. It is necessary to 
put very large presses together with 
smaller presses in ways which will 
give maximum flexibility for a va- 
riety of work and protection against 
shut down in case of individual 
failures. Efficiency and cost of op- 
eration raise questions not yet too 


well defined. 


Some critical questions have been | 
raised as to why all of the differ- | 


ences could not have been solved 


in advance and incorporated in a | 


common design. Some heart-break- 
ing delays have been experienced 
due to differences in thinking but in 
general, excellent progress has been 
made and all units in progress 
should prove effective. 


Development Of Hydraulic 
Drives For Continuous 
Process Industries 


by Ransom Tyler, The Oilgear Com- 
pany, Milwaukee 


In view of the fact that the needs 
of the process industries and the 
characteristics of positive displace- 
ment fluid drives are so nearly par- 
allel, it is strange that greater use 
has not been made of the fluid drive 
by these industries. Successful in- 
pep have been made and have 
operated over periods ranging u 
to 30 years, but these oe a 
exceptions rather than the rule. 

_ The problem involves driving a 
single machine which is made up 
of several sections or individual unit 
machines, all handling a single con- 
tinuous web, filament, or a flow of 
material. The speed of each indi- 
vidual unit must bear a fixed rela- 








tionship to the other machines of 
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CIRCLE SEAL 

CHECK VALVE 
Manufactured by 
JAMES-POND-CLARK 
Pasadena 8, California 


Running 
circles around 
millions 








of cycles! 


Parco “0” Rings Insure Positive leak-proofing 
at high and low Pressure... 


This CONCLE i SEAL Valve is required to provide millions of 
cycles of positive leak-proof sealing at high and low pressures. At the 
heart of this unique valve are Parco “O” Rings selected by James-Pond- 
Clark for their toughness and ability to withstand abuse, as well as for 
their workmanship and finish. Tests and field use prove that Parco “O” 
Rings are outstanding in their ability to provide PERFORMANCE 
under any severe service condition. Other Parco rubber products used 
in industry meet the same high standards of Parco “O” Ring quality. All 
dash numbers of 6227, 6230 and 6290 series for commercial applications 
or Army-Navy installations to Specifications MIL-P-5516 (6227 and 
6230) and MIL-G-5510 (6290) are available from stock. Silastics and 
other special compounds are available on order. 


New 8-page catalog and engineering data on request. Write us today. 
Pe 


UCOM fe 


PLASTIC AND RUBBER PRODUCTS CO. 


2100 Hyde Park Boulevard, Los Angeles 47, California 
3140 West Irving Park Road, Chicago 18, Illinois 


\ 









MIXING 





TESTING 
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TUTHILL woot: cx series 


HIGH PI 







MODEL CK 


Compact, self-priming, uni- 
directional. Spring-loaded 
packing. Direct drive or belted 
units. Capacities from 5 to 50 
g.p.m. Pressures to 400 p.s.i. 













GET THIS NEW 
TUTHILL CATALOG 
NO. 103 ON PUMPS 

FOR HIGH PRESSURE 
SERVICE 







100 and 200 g.p.m. pumps with 
flanged ports at right angles. 
Pressures to 200 p.s.i. 


MODEL CKB 


Same as Model CK, 
sizes 2 to 6, with dependable 
Tuthill mechanical shaft seal. 














This new guide gives you 
types and sizes of Tuthill 
High Pressure Pumps to 
meet any requirement for 
hydraulic service where the 
operating pressure does not 


exceed 400 p.s.i. Capacities 
MODEL RCK 


Includes Tuthill's exclusive automatic 
reversing feature which permits driv- 
ing pump in either direction without 
changing direction of flow or port 
positions. Available also with me- 
chanical seal as Model RCKB. 





range from 5 to 200 g.p.m. 
The following models 
are typical. 


Write for Tuthill 
Catalog No. 103 today. 





TUTHILL Pump COMPANY 


Dependable Rotary Pumps since 1927 
939 East 95th Street, Chicago 19 Ilinois 






Veears 





Canadian Affiliate: 
Ingersoll Machine & Tool Company, Ltd. 
Ingersoll, Ontario, Canada 
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the whole. This relationship myg 
be adjustable to compensate {or 
changes in the material or process 
but must be held fixed while the 
entire machine varies in speed, 
The various means provided jp 
the past, while generally satisfactory 
contained minor defects. Recently 





Ransom Tyler 


an all-hydraulic drive using feed- 
back principles has been applied, 
While the application of feed-back 
principles are now new, it is believed 
that the all-hydraulic method is in- 
herently more stable than those in 
common use. 

A general analysis of this system 
using servomechanism theory has 
not been attempted. However, both 
pilot plant and field experience has 
been very satisfying. The units used 
are standard except for minor modi- 
fications, and are rugged and de- 
pendable. The system is flexible in 
its characteristics and application. 
It will be surprising if all-hydraulic 
feed-back type fluid drives are not 
to be found in greater numbers on 
processing machines in the future. 





A Flowmeter For Measuring 
Mass Flow-Rate With A 
High Speed Of Response 


by Dr. Yao Tzu Li, Massachusetts 
Institute of Technology, Department 
of Aeronautical Engineering, Cam- 
bridge, Massachusetts 


A flowmeter is described whose 
output varies linearly with the mass 
flow-rate of fluid passing thro 
it. The instrument measures th 
torque required to apply a Coriolis 
acceleration to the fluid stream. This 
torque depends only on the mass 
rate and is independent of other 
physical properties of the fluid, such 
as pressure, density and viscosity. 

The output of this mass flowmeter 
is independent of temperature vari- 
ations and the meter may be 
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RELEASE IT "6 CLOSED! | The free end of bleeder 

valve hose immersed in 
fluid tells operator air is out of system when tell-tale bubbles end 
and first signs of oil appears. No more guesswork. Details below. 


| A twist of your fingers opens 


TWIST IT’ 7 OPEN! the new Greer-Lane semi-auto- 


matic bleeder valve. What a contrast with old fashioned “monkey 
wrench” methods! Valve is easily installed with a T-connection. 


New Precision Valve Makes Bleeding 
Fast Fingertip Operation 


Ingenious Greer-Lane semi-automatic valve ends bleeding problems forever 











OH. Me” re eR 


Usual methods of get- 
ting air out of a system 
leave much to be de- 
sired. They are slow, 
often awkward, and in 
} Many Cases require a 
' Mechanic to guess when 
air is out, or risk spout- 
ing fluid all over the 
floor. Man-hours wasted 
and production down- 
time add up to appreciable losses. 
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The Greer-Lane semi-automatic 
bleeder valve is the perfect solution to 
this problem. It permits bleeding with 
a quick twist of your fingers. You twist 
to open, release to close. It is fast, 
clean, safe, and self-cle vaning. No sedi- 
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ment can clog its tiny port openings or 
mar its operation. Precision-made, it 
will give years of dependable, trouble- 
free service. 


Nothing could be simpler! Bleeding 
time is cut to minutes; costly hydraulic 
fluid is conserved. “Oil gushers” spout- 
ing from present methods are gone for- 
ever. The free end of a bleeder valve 
hose connected to the port opening may 
be immersed in a beaker of fluid and 
carefully watched for the end of tell- 
tale bubbles and the first signs of oil. 


Don’t let poor bleeding methods 
bleed your pocketbook. Loss of valu- 
able man-hours and production can be 
avoided. Install the new Greer-Lane 
semi-automatic bleeder valves on your 
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hydraulic or pneumatic equipment. 
Low in cost, they will pay for them- 
selves quickly. Solve bleeding problems 
by writing or calling Greer for details 
and prices of the new Greer-Lane semi- 
automatic bleeder valve. Do it today! 
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GREER HYDRAULICS INC. 
454 Eighteenth St, Brooklyn 15, N. Y. 


F ices: : 
ield Offices: 1908 W. Cermak Road, Chicago * 25 S. [Aain Street, Dayton * 2832 E. Grand Boulevard, Detroit * and representatives in all principal cities 
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NEW! 
BALL VALVE 


for liquids, 
gas or steam 





Here’s a radically-new forged 
steel valve for general heavy 
industrial use. Can't leak . . . 
practically never wears out 
... costs little or no more than 
ordinary valves! 

In place of a disc or plug, 
the new Foxboro Ball Valve 
has a retained, free-rolling 
stainless steel ball that ex- 
poses new surface to seat at 
every closing. 

Foxboro Ball Valves handle 
pressures to 3000 psi. Avail- 
able in straight-thru and angle 
types. Two or four connections 
to simplify piping. 4" size. 


Write for detailed folder. 
The Foxboro Company, 
2111 Norfolk Street. 
Foxboro, Mass., U.S.A. 


FOXBORO 


INSTRUMENTATION 
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bi-directionally due to its electrical 
and mechanical symmetry. 

The construction allows for a high 
natural frequency so that it is capa- 
ble of measuring instantaneous val- 
ues of rapidly varying flows. The 
meter is also ideal for measuring 
true average values of pulsating 
flows due to its linearity. 

The versatile performance of the 
meter, gained by these ideal proper- 
ties, makes it useful in a broad 
range of applications. 





Aircraft Variable Delivery 
High Pressure Fuel 
Plunger Pump 
by John Pelz, Bendix Products Di- 
vision, Bendix Aviation Corpora- 

tion, South Bend 


The J. P. series high pressure fuel 


| pump is multi-plunger, variable 


stroke, positive displacement type, 
incorporating built-in over speed 
and maximum pressure control 
mechanisms. Delivery and pressure 


_ can be accurately and automatically 


selected by a remote control device. 


Below is a brief outline of sec- 
tions of the paper to be presented. 


1) History of pump prior to its 
manufacture in this country. 

2) Description of schematics of: 
a) Fuel delivery section 
b) Pump Control section 
c) Over speed control section 

3) Pump characteristics and 
curves. 

4) Brief description of pump an- 
alysis and advantages of this 
design—development of water 
proofing rotor. 

5) Uses: 

Motor 

Positive Displacement 
Pump 

Used as flow meter satis- 
factory to .25% accuracy 
Variable stroke 





Evaluation Of An 
Hydraulic Control For 
A Flight Simulator 
by D. Skoog, Control Systems Sec- 
tion, Armour Research PF. oundation, 

Chicago 
This paper describes a portion 
of the work performed in connec- 


tion with a program for the develop- 
ment of a laboratory instrument 


— 


which provides angular motions of 
a platform in accordance with elec. 
trical voltage signals. The purpose 
of this device is to impart closely 
controlled angular motions to test 
objects mounted on the platform, 
In particular, these motions may 
simulate the roll, pitch, and yaw of 
aircraft in flight, hence the name 
Flight Simulator. 


Following the theoretical study 
and preliminary design of a three 
degree of freedom simulator having 
a platform of 4 feet diameter and a 
load capacity of 100 pounds, a full 
scale one degree of freedom Test 
Model was constructed for experi- 
mental purposes. Specifications re. 
lating to attitude stability and dy. 
namic response of the simulator 
imposed severe requirements on 
servo components—in particular, 
the hydraulic controller. A nozzle 
drive, closed-center, transfer valve 
designed for maximum flow of 35 
gpm at 5000 psi was employed in 
the Test Model. Test results indi- 
cated that the major obstacle to 
achievement of a workable system 
was the performance of the valve. 


A discussion of an investigation 
of this valve constitutes the major 
concern of this paper. In an attempt 
to provide the necessary context for 
this discussion a brief description 
of the Test Model is included. 





Economics Of Standardized 
Maintenance And Testing In 
Airplane Fluid Systems 
by Julius Kendall, Vice President, 


Greer Hydraulics, Inc., Brooklyn, 
We ¥. 


The paper will cover essentially 
hydraulic systems and other com- 
ponents as well as fuel systems. The 





Julius Kendall 


‘emphasis will be on the hydraulic 


controls and valves and jet turbine 
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UCON hydrolubes give you added safety 





These water-base hydraulic fluids are non-flammable as long as the 
recommended water concentration is maintained. 





To change over to Ucon hydrolubes, drain the old 
fluid from the system, follow our recommended 
cleaning procedure, and refill. Ucon hydrolubes 
have no adverse effects on most packings and 
seals. No need to revamp your present equipment, 
other than replacing packings and seals that are in 








@ Good lubricity 








THEY =e High viscosity indexes (150 to 160) 
HAVE e Low pour points (below —55°F.) 


course) 


answer them. 





A comprehensive booklet, “Ucon Hydrolubes” 
(F-7380), gives detailed information on properties; 
advantages; and procedures for installatien, filtering. 
and maintenance. Write for your copy today. And 
if you have specific questions, we will he glad to oe... Ge $. I 


poor condition. Leakage losses are often lower than 
with regular hydraulic fluids. Ucon hydrolubes con- 
tain corrosion inhibitors for the common metals. 
They come in several viscosity grades to fit your 
specific requirements. 


— 


GARBIDE avo CARBON 


e Water solubility (spillage is easily washed away) CHEMICALS COMPANY 


@ Negligible toxicity (when used as hydraulic oils, of A Division of 


Union Carbide and Carbon Corporation 
30 East 42nd Street (ES New York 17, 0. ¥. | 
: ‘4 


Offices in Principal Cities 


in Canada 


Switch to UCON hydrolubes now—for safety and efficiency. PRE 


the term “Ucon” is a registered trade-mark of Union Carbide and Carbon Corporation. 
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New 51,900-pound, 15.5-yd. Lever Scraper, 
made by the Euclid Road Machinery Company, 
Cleveland, has hydraulic system that uses 
levers instead of cables and sheaves— elimi- 
nates 90 feet of control cable. Controls are 
faster acting, more accessible for servicing. 





HE Euclid Lever Scraper puts 
powerful hydraulic muscles to 
work when it digs into tough jobs. 
In getting down to earth, muscles 
can't work alone: they must have a 
heart to feed them and a brain to control 


The “heart’’ of this “EUC” is the HYDRECO Gear-type, Four- 
Bolt Pump. There’s no danger of heart failure here, because 
the pressure is confined inside a minimum space to reduce 
distortion. 


The HYDRECO Hollow-Plunger Valve is the “brain” behind 
the power. It controls movement of the bowl, apron and ejector 
. . . provides constant pressure rise from neutral to full open 
position . . . retains pressure during shifts in positions. 


Let HYDRECO Engineers get down to earth on your special 
problems. Write for bulletin on pumps and valves from 1/2 to 
150 gpm and for operating pressure up to 1500 psi; fluid 
motors to 60 hp; and cylinders up to 8 inches effective diameter. 
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engines as they pertain to the fuel 
systems. The paper will cover es. 
sentially the hydraulic development 
of aviation during the past 15 years 
as it affects methods and procedures 
of testing and maintenance. This 
will be broken down as follows: 

1. Problems of the airline oper. 
ator in attempting to get the ia 
utilization of his aircraft due to the 
variability of locality in which he 
is operating, requiring that mainte. 
nance and overhaul be carried out 
in various locations and requiring 
that standardization of procedures 
and equipment be such that the same 
results can be obtained regardless 
of where work is done. 

2. Problems of keeping abreast 
with technological changes to be 
sure that new equipment and pro- 
cedures are available as new access- 
ories develop so that commercial 
overhaul facilities will be available 
when equipment requires overhaul. 

3. Design of test equipment that 
average mechanics can readily util- 
ize and from which they can inter- 
pret the results for the problems 
that might be encountered in every- 
thing from reciprocating to turbo- 
jet or turbo-prop engines. 

4. The fundamental principles of 
overhaul and test which develop 
from component manufacturer to 
airframe manufacturer, to military 
operator, to commercial airlines. 
The need for standardized proce- 
dures and methods both in military 
and commercial aircraft and mainte- 
nance. 





Hydraulic System Of 
The Golden Jubilee 
Ford Tractor 


by Harold L. Brock, Tractor Engi 
neering Department, Ford Motor 
Company, Dearborn, Michigan 


Paramount among the problems 
of designing a farm tractor is the 
difficult task of planning and react- 
ing a suitable hydraulic system of 
controlling implements. Such a sys- 
tem must be adequate in construc- 
tion and operation, simple to serv- 
ice, and economical to produce in 
order to properly fulfill design ob- 
jectives. 

The purpose of this paper is one 
of presenting to the reader the ap- 
proach Ford engineers took in de- 
signing, developing, and testing the 
system used in the ney Golden Jubi- 
lee Ford tractor and in turn pointing 
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out the many design considerations 
that must be recognized in order to 
produce a satisfactory unit. 

The paper will embody a resume 
of the experiences gained through 





Harold L. Brock 


the production of 825,000 tractors 
equipped with previous designs of 
hydraulic controls. It will be 
brought out that these experiences 
coupled with the technological ad- 
vancements in the Ford Motor Com- 
pany formulating a program to ex- 
tend the usefulness of the tractor 
by increasing its size and power and 
providing a more flexible hydraulic 
system. Upon completion of this 
background information a compre- 
hensive explanation will be given 
of the circuit and linkage by the use 
of slides. The following and con- 
cluding part of the paper will en- 
compass the problems of tailoring 
the circuit to provide a unit that 
is most compatible with the tractor 
and equipment. 





Industrial Application 
Of Non-Flammable 
Hydraulic Fluids 


by D. Milne, Supervisor Materials 
and Processes, General Motors Cor- 
poration, Detroit 


This paper covers the properties 
expected of a non-flammable hy- 
draulic fluid intended for industrial 
application. The information pre- 
sented represents the thinking and 
experience of men concerned with 
the operation of such equipment as 
die casting machines, furnace actu- 
ating mechanisms, welding equip- 
ment, baling machines and other 
pieces of equipment presenting di- 
rect or indirect hazard from fire. 
Those properties needed in hydrau- 
lic fluids besides their non-flam- 
mable characteristic are also de- 
scribed and some indication given 
as to difficulties experienced with 
fluids now on the market. A resume 
of past applications of non-flam- 
mable fluids in industry, particular- 
ly with reference to those operations 
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the ALL Way Balanced Dual-Vane 





Featuring starting torques 
higher than running torques, 
DUDCO has long been recog- 
nized as the most efficient 
Fluid Motor in the field. Stand- 
ard models from 180 Ib. in. to 
14,400 Ib. in. 


DUDCO 
HYDRAULIC PUMP 


One look at the inside of a DUDCO Pump 
tells the story of efficiency through fully 
balanced construction. Note how, at all 
times, the Dual-Vanes provide a double 
barrier to slippage and lost power. These 
DUDCO Vanes are individually balanced 
to closely follow the cam ring contour with- 
out wear-producing thrust ... their unique 
displacement action provides an extra 15% 
to 20% added volume. 


Smooth, non-pulsating DUDCO power, de- 
livering 2000 psi for continuous operation, 
frequently doubles the capacity of less effi- 
cient hydraulic circuits. Standard models | 
from 3 gpm to 120 gpm. 
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of the automotive industry, is also 
presented, and the necessity for non- 
flammable fluids in other applica- 
tions is discussed. The effect of fluid 
properties on operation and mainte- 
nance of hydraulically actuated 
equipment is emphasized, together 
with the necessity for careful ap- 
praisal of non-flammable fluids to 
avoid operational difficulties. 


Hydraulic Actuation 


Of The TD-24 
by W. W. Henning, Divisional Chief 


Engineer, International Harvester, 
Melrose Park Works, Melrose Park, 
/llinois 


A growing demand for large trac- 
tors with increased agility and with 
reduced operator effort fostered the 
introduction of the TD-24. This ma- 
chine is a 20 ton crawler tractor 
incorporating a novel steering sys- 
tem actuated by power hydraulics, 
thereby reducing operator effort to 
that of finger-tip control. The steer- 
ing system known as “Planet Power 
Steering” increases the maneuver- 


ability and controllability of the 
machine, thereby increasing the use- 
ful output. It provides a two speed 
shift-under-power speed changing 





W. W. Henning 


device behind the transmission, re- 
ducing the number of gear shifts 
required of the operator. 
Hydraulic actuation of the planet 
power steering system was chosen 
for reasons of compactness, relia- 
bility, and durability. Due to the 
difficult environment under which 
this machine works, a particularly 
rugged and long lived system had 
to be developed. The system now 
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tried and proven is of the unloadj 
valve acculator type does its ioh 
efficiently and dependably. It pro. 
vides the high level of hydraulic 
horsepower required for the quick 
we cm of the system without ah. 
sorbing appreciable power from the 
engine at any time. 

This is one of the applications 
of hydraulics as applied to the cop. 
trol of earthmoving equipment 
which indicates a constantly broad. 
ening use of this extremely usefyl 
tool for providing mechanical mys. 
cles for man. 





The Effect Of Synthetic 
Fluids On Hydraulic 
Components And Circuits 


by James Robinson, Chief Engineer, 


Vickers Inc., Detroit 


The art of applying what has been 
termed industrial hydraulics actu. 
ally embraces three distinct and en- 
tirely different fields. They are the 
aircraft, the mobile, and the ma- 
chine tool fields. Naturally there are 
many diversifications in each of 
these fields. Some of which may 
overlap. The effect of the hydraulic 
medium used differs widely depend. 
ing upon the application. Recent 
analyses indicate that while certain 
characteristics are of prime import. 
ance in all fields, the secondary or 
detailed characteristics of the fluid 
vary widely both in type of desired 
results oat also the importance of 
these results. 

During one analysis the industrial 
application field was divided into 
two sections, one of which was class- 
ified as standard machine tools and 
the second one as hazardous indus- 
trial equipment. This latter category 
embraced in particular diecasting 
machines, hydraulically operated 
welding machines, hot forging 
presses and furnaces. Obviously fire 
was uppermost in the engineer's 
mind when these particular ms 
chines were selected as hazardous, 
and for this reason non-flammability 
(to a reasonable degree) was a pre 
requisite of the hydraulic medium 
to be used. Even in this machine 
category, however, this characteris 
tic was rated second to a single item 
that was outstanding in every fi 
of hydraulics; i.e., the medium us 
must have good lubricating qualities 
with the presently available mate 
rials for bearings and other rubbing 
surfaces. , 

It has been said that — esr 
is a good deal like golf: Those wi 
a pleasing approach will find salve 
tion in salesmanship and for those 
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der presents a complete NEW LINE 
of 4-Way Valves x 
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3323 P 


iJele) Mel d4-7-N i) HAND OPERATED PILOT OPERATED SOLENOID OPERATED 
Feature light foot action Te el Especially desirable for Available for 110, 220 
—can be operated all and off action for fast, remote control applica- or 440 volt AC 
day without fatigue. accurate control tions. 


These new Schrader Valves are primarily designed for operation of 
Double-Acting Cylinders. Their simplified design and construction of 
long-lasting metals assure reliable, long service with minimum mainte- 
nance. Can be serviced without removal from airlines. Available in the 
popular sizes %, ¥s, 2 and % N.P.T., they are produced for flow capacities 
from 160 to 425 cubic feet of free air per minute at 100 psi inlet pressure. 
They demonstrate again Schrader’s leadership in compressed air equip- 
ment. For full details, write—or fill out and mail the coupon below. 


products 
Mail This Coupon Today 


REG U S. PAT OFF. 


control the air 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 


Air Cylinders « Operating Valves * 456 Vanderbilt Avenue, Brooklyn 38, N. Y., Dept. B-4A 


Press & Shear Controls * Air Ejection Please send me full details on your new line of 4-Way Valves. 
Sets * Blow Guns * Air Line Couplers ¢ 
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LEATHER PACKINGS 


are 
Accurately Finished 
KA 


Consequently, they fit snugly against 
shafts and cylinder walls—providing an 
effective, long-lasting seal against a vari- 
ety of conditions. But accuracy of finish 
is only one quality responsible for the 
enviable success of Tannate packings. 
To meet your exact requirements, Tan- 
nate leather packings are “custom-engi- 
neered” from choice raw hides. These 
hides are treated with Rhoads special ' . 
and exclusive tanning processes, pro- 


FLANGE PACKING 




















ducing an unequalled combination of ZB = 

desirable characteristics. Impregnation, h a y 

too, is another “custom-line” operation. 

Another reason why Tannate Packings ae. 

seal better . . . last longer. ; } ] ¥ 
You get these advantages in Tannate cup PACKING 


Leather Packings: They have a low co- 
efficient of friction; do not cold flow; 
will not score or abrade. They do not 
require lubrication, and they can be 
stored indefinitely without loss of tensile 
strength. Tannate packings are “custom- 
manufactured” to operate efficiently 
over a wide range of pressures and 
temperatures—from sub-zero to over 
200° F.—and with different types of VEE PACKING 
mediums. 

Send us your packing requirements 
for quotation. Include type, service, 
pressure, temperature, dimensions and 
quantity. There’s no obligation. Do it 
today. 



























Write: 
J. E. RHOADS & SONS 
35 N. Sixth St., Philadelphia 6, Pa. en 


Rhoods Packing Data File. 
Ne obligation. 


RHOADS 


INDUSTRIAL LEATHERS 


PHILADELPHIA > NEW YORK + CHICAGO - ATLANTA 
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whose best shot is with the brassie, 
the advertising profession offers an 
opportunity in case of a good life. 
While the substitution of nylon hose 
for those of pure silk may be simply 
a matter of exchange of parts, I do 
not believe that any presently known 
synthetic fluid can be freely ex. 
changed with petroleum oil without 
careful analysis. 





Pressure Transducers 


by Robert E. Boyar, Development 
Engineer, Askania Regulator Com. 
pany, Chicago 

The advent of fundamental inves. 
tigations into pressure transient 
phenomena demands experimental 
equipment capable of measuring 
transients of short time duration. 
Measuring and recording the pres. 
sure transient phenomena points the 
way toward product improvement 
by indicating the magnitudes and 
frequencies involved. Obtaining this 
information is relatively simple in 
some cases, but may present a diffi- 





Robert E. Bayer 


cult problem in others. The prime 
requisite for measuring pressure 
transient phenomena is measurin 
and recording equipment that wi 
faithfully reproduce the transient 
under investigation to the desi 
degree of accuracy. ; 

The problem resolves itself into 
roughly estimating the magnitude of 
the pressures involved and the high- 
est frequency of the transient. The 
rough estimates, multiplied by an ig- 
norance or safety factor, determine 
the basic requirements of the meas- 
uring equipment for accurate repre- 
sentation of the pressure transient. 
Once these requirements are deter- 
mined, the engineer confronts the 
problem of obtaining the equipment 
most practical from both a cost and 
an engineering viewpoint. 

The basic component of such 
equipment is the pressure trans 
ducer. Among the types commercl- 
ally available are the piezoelectric, 
the balanced diaphragm, the flat dia 
phragm, and the catenary di®- 
phragm-strain generating tube. 
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signed and quiet 
Century Unit... 50 
Ton Hydraulic Press. 


Century offers a complete line of standard 
package units . . . . and complete facilities 
to design and build custom units for solving 
| es any hydraulic problem. 





o e G 


| Power Unit—50 H.P. 
Motor 20 gal. Vari- 


— able Delivery Pump 
, 5000 p.s.i.—125 gal. 
reservoir. 








Airhydraulic boosters 


—dany size air of 






oil powered fluid dis- 
placement jo to 


50,000 pss.i Sutpuf. 













15,000 p.s.i. Super 
Hydraulic Cylinder 
(30,000 p.s.i. test). 














Multi-purpose test 
stands for all hy- 
dravlic pumps and 
valves. 











Clarifier units with ) 
visval warning sig- 


nal. — 
Where Quality counts ...you’ll find CENTURY 
HAS THE ANSWER TO YOUR PROBLEM. 
YOUR INQUIRIES ARE INVITED 





Century Hyprautics, Ine. 


18135 JAMES COUZENS HIGHWAY + DETROIT 35, MICHIGAN 





October, 1953 Circle 34 on Reader Service Card 153 











eo el aie 


by AIR CONVERSION RESEARCH 
—+4, — 
e 


a high quality 
low maintenance cost 
pressure regulator 


it’s light! 
it's strong! 
it's made 
of A.C.R.’s 


new miracle 
alloy... 


VOLIDIUM! 


VW Wrelliel*)(-Mialm olesaa) 
Non-Bleeding and 
Self-Bleeding models 
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AIR CONVERSION RESEARCH 
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Where Can You Enter 
a Training Course 





in Hydraulics and Pneumatics? 


O compile the following 

list of training programs, 
APPLIED HYDRAULICS sur- 
veyed courses offered by indus- 
try, cooperative and extension 
schools, colleges and technical 
schools. While the general situ- 
ation is that specific oil hydraul- 
ic and pneumatic programs are, 
as yet, relatively few it is appar- 
ent that progress has been made 
in a number of places. This list 
of training courses will be use- 
ful, not only for the factual in- 
formation, but, in addition, as 
suggestions for those who are 
in the process of building such 
training courses. 

The in-industry group is se- 
lected for types of training pro- 
grams. Since it would be imprac- 
tical to list every manufacturing 
plant or organization where such 
programs exist,arelatively 
small number, selected for the 
type of training program now in 
successful operation, has been 
selected. 

In the second section of the 
check list—co-operative and ex- 
tension schools—there are three 
representative types of training 
programs: (1) those offered by 
established universities and 
technical schools on the well- 
known “work-learn” co-opera- 
tive basis; (2) training offered 
in evening or branch schools in 
industrial areas; and (3) special, 


directly practical courses offered 
by vocational or trade schools, 

The third section of the check 
list gives the data furnished by 
colleges and engineering schools, 
All institutions which are mem- 
bers of the American Society for 
Engineering Education were in- 
vited to send data on specific 
or closely related curricula on ° 
oil hydraulics or pneumatics. A 
sufficient number of replies have 
been listed to indicate that rel- 
atively few of our leading engi- 
neering schools have, as yet, set 
up specific courses in these fields. 
Of course, all mechanical engi- 
neering curricula include courses 
in Fluid Mechanics. A number 
recognize the growing impor- 
tance of oil hydraulics and pneu- 
matics and in several cases ef- 
forts are being made to meet the 
increasing demand for both bas- 
ic and specialized training in 
these fields. 

In this first effort to survey 
the field for typical training pro- 
grams, we are certain that a 
number of effective programs 
for hydraulics and pneumatics 
have not come to our attention. 
We will appreciate it if details 
of such programs be sent to the 
editor. The list of courses will 
be enlarged and kept up to date. 
Further details on any courses 
in the list will be available on 
request. 


Here’s a description of training courses being of- 
fered throughout the country. If you’re planning 
a course, you'll want to study each program. 


I. In-Industry Programs 


General Motors Institute, 
Flint Mich. Mechanical Hy- 
draulics, an intensive, two-weeks 
course at Flint is open to techni- 
cians employed in any of the 
General Motors plants. It is de- 
signed to acquaint the individ- 
ual with the different types of 


hydraulic pumps, valves and mo- 
tors used on modern machine 
tools ; teach him to read hydraul- 
ic circuit diagrams; and enable 
him to study the causes of trou- 
ble and methods of checking and 
remedying them. Instruction in- 
cludes types of pumps, their con- 
struction and operation; types 
of valves, their uses, construc- 


APPLIED HYDRAULICS 





October, 1953 


aoe @ akg - 
CYLINDER 
TUBING 


The inside surface.is entirely free of scoring. is so smooth 
and has such a low RMS rating it is ideal for pneumati 
cylinders. Just cut it in desired lengths and use as is 

for soft-packing pistons. Save the cost of inside machining 
yr honing And save too by complete standardiz 


irts that Rockrite close tolerances make 
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American Crucible methods, experience, 

know-how and equipment result in high- 

est quality ..... bearings that carry a 
MONEY-BACK GUARANTEE 


OF LONGER SERVICE AND 
LOWER MAINTENANCE COST 


| 


BEARINGS e BUSHINGS 
WEARING PARTS 


Machined or Rough Cast of the Specific 
Formula Best Suited to the Application. 
Write for literature or send blueprints, 
conditions of operation, etc. for quota- 
tions and recommendations as to alloys. 
THE AMERICAN 
CRUCIBLE PRODUCTS CO. 
1303 Oberlin Ave., Lorain, Ohio, U. S$. A. 
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tion and adjustments; circuits, 
tracing, checking and repairing. 
Typical circuits are built up us- 
ing standard components found 
in use in most industrial applica- 
tions. 


Vickers, Inc., Detroit, Mich. 
A practical intensive course in 
the Fundamentals of Operation 
and Maintenance of Hydraulic 
Equipment. The morning ses- 
sions of this two weeks course is 
deyoted to lectures, the after- 
noons to practical laboratory 
work. Lectures are presented 
with the aid of films, slides, cut- 
away models, literature and a 
blackboard. Elementary hy- 
draulics, two-stage pumps, pis- 
ton pumps and motors, direc- 
tional and flow control valves, 
feed controls, prefill valves and 
press circuits are covered. In the 
laboratory each student disman- 
tles, cleans, repairs, assembles 
and tests components. Admis- 
sion is by invitation. 


The Oilgear Company, Mil- 
waukee, Wis. A short practical 
training course for service and 
maintenance men employed by 
users of this company’s equip- 
ment. The course is in prepara- 
tion and the first class is ex- 
pected to be held soon. The 
course is expected to run 1 to 2 
weeks. It’s possible that a second 
class for hydraulic engineers will 
be added later if the demand 
justifies it. 


Diamond Chain Company, 
Inc., Indianapolis, Ind. The Per- 
sonnel Department of this com- 
pany will offer this fall a basic 
course in the Fundamentals of 
Hydraulics and Pneumatics for 
their machinist apprentices and 
other shop employees. 


The Parker Appliance Co., 
Cleveland, O. Training course 
for fittings distributors. De- 
signed for the personnel of dis- 
tributors, the one week’s ses- 
sions are divided between lec- 
tures and practical bench work 
on tube fittings and their cir- 
cuits. The objective of the course 
is to enable Parker distributors 
to analyze customer’s tubing 


‘—on equipment where sparkina— 








can now be ordered 
directly from stock 
WRITE FOR CATALOG . . . Gives 


full range of stock sizes 





Previously available only on spe- 
cial order, you can now get off- 
the-shelf delivery in stock sizes. 
The new BELLOW SEAL com- 
pletely seals out dust and grit 
from sliding shafts. Inexpensive 
and easy to use, they are made 
from Neoprene coated fabric 
and are oil resistant. These seals 
are also available in Fyresafe 
Cloth which is flame resistant 
and are a suitable application 








and oil leaks create fire hazards. 
A bearing is no better than its seal 


THE GARDAN MFG. C0. 
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problems and recommend the 
correct tubes and fittings by 
making original mockups of effi- 
cient tube circuits and testing 
them for actual performance. A 
similar course is held for the 
personnel of distributors of rub- 


ber products. 


The Weatherhead Co., Cleve- 
land, O. A short training course 
on the Assembly of Hose and 
Tube Fittings. For selected cus- 
tomer personnel and for aircraft 
and industrial departmental per- 
sonnel in the company, including 
field engineers. Personal instruc- 
tion and practical work by stu- 
dents on low, medium and high 
pressure hose and hose ends, 
flare and flareless fittings. 


II. Co-Operative and 
Extension Schools 


The Bridgeport Engineering 
Institute, Bridgeport, Conn. 
Evening School of Engineering: 
Fluid Mechanics. 


University of California. Ber- 
keley and Los Angeles, Calif. 
and at many of the major cities 
in the state, Colleges of Engi- 
neering: Elementary Fluid 
Mechanics; Applied Fluid Me- 
chanics; Instrumentation and 
Automatic Control; Analysis of 
Servomechanisms; Advanced 
Theory of Servomechanisms and 
several group studies of related 
interest. 


General Motors Institute, 
Flint, Mich. Cooperative Engi- 
neering Program: Fluid Me- 
chanics; Hydraulics of Indus- 
trial Equipment (operating 
principles and construction of 
hydraulic pumps, valves, accu- 
mulators, intensifiers, fittings 
and tubing, oils and oil seals and 
cylinder assemblies) ; Hydrau- 
lics Applied to Industrial Equip- 
ment (study of the construction 
and operation of the more ad- 
vanced hydraulic circuits. Par- 
ticular attention is given to the 
design characteristics of cir- 
cuits). See also In-Industry 
Training Programs. 


Michigan State College, East 
Lansing, Mich. Department of 
Mechanical Engineering Even- 
ing School: Industrial Hydraul- 
ics (twenty two-hour lecture pe- 
riods, attended by engineering 
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DARCOVA PUMCUPS mean EFFICIENCY 
to cost-minded engineers! 


i air and hydraulic cylinders and 
reciprocating pumps Darcova 
Pumcups actually retain full eff- 
ciency throughout their life span... 
and they outlast most other pack- 
ings at least 3 to 1! 


Special texture engineering plus 
the Darcova Pumcup principle 
makes it possible for Pumcups to 
hold their peak volumetric effi- 
ciency. Moreover, Pumcups per- 


DARLING 


THE ORIGINAL COMPOSITION CUP 





mit equipment to be operated at 
reduced speeds, save power, pro- 
long equipment life and eliminate 
the need for frequent replacement 
shutdowns. 

For less maintenance and lower 
operating costs find out more 
about Darcova Pumcups. Write for 
Bulletin No. 4502 on Pumcups 
for air or hydraulic mechanisms, 
Bulletin No. 4401 on Pumcups 
for reciprocating pumps. 


VALVE & MANUFACTURING CO. 
Williamsport 15, Pa. 


PUMCUPS 
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Training Courses 





personnel in nearby plants. In- 
struction supplemented by talks 
by specialists in specific fields), 


Northwestern U niversity, 
Evanston, Ill. Each student js 
required to spend six quarters 
in industry before graduation, 
all engineering courses covering 
a five year period, eighteen 
months of which are spent in 
industry under the supervision 
of the Institute. See Colleges and 
Engineering Schools list. 


Ohio Mechanics Institute, Cin- 
cinnati, Ohio. Evening Techni- 
cal Division: Hydraulic Mechan- 
isms (lectures and discussions 
based on hydraulic circuits as 
applied to machine tools. De- 
signed to prepare machine tool 
repairmen to analyze and un- 
derstand hydraulic operation of 
any machine tool with only the 
machine and the schematic dia- 
gram of its hydraulic circuit at 
his disposal. This course was set 
up last year in response to a re- 
quest of several leading manu- 
facturers and users of machine 
tools in the Cincinnati area.) 


The Pennsylvania State Col- 
lege, State College, Pa. Mineral 
Industries Extension Service: 
The Application of Hydraulics 
to Mining Equipment. (Study of 
hydraulic fundamentals leading 
into the hydraulic control of 
mining machines. The course of 
150 hours is half devoted to shop 
work on examination of and 
work with equipment, half to 
the classroom. Sessions meet 
evenings for two or three hours, 
twice weekly. Designed to pro- 
vide training for three types of 
mechanized mining employees— 
supervisors or foremen, opera- 
tors and maintenance men. Class- 
es on either a “private” basis— 
joint control of the sponsoring 
company and the College—or 
“vocational basis’”—under con- 
trol of local school board with 
the College acting in a super- 
visory capacity. This program 
was held last year at Johnston, 
Pa.; this year it will be held at 
Johnston, Uniontown and Pitts- 
burgh). 


APPLIED HYDRAULICS 
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Organizational procedure and 
an outline of The Application of 
Hydraulics to Mining Equip- 
ment is available from Myles 
E. Altimus, Jr., Assistant Pro- 
fessor in Mining Extension, 
Pennsylvania State College. 


Ill. Colleges and 


Engineering Schools 


University of California, Ber- 
keley and Los Angeles, Calif. 
Mechanical Engineering Depart- 
ment: Elementary Fluid 
Mechanics; Applied Fluid Me- 
chanics; Elementary Hydrody- 
namics; Instrumentation and 
Automatic Control (undergrad- 
uate); Theory of Pumping Ma- 
chinery ; and Mechanics of Real 
Fluids (graduate). The follow- 
ing courses in servomechanisms 
are also offered. The Fundamen- 
tals of Servomechanisms (un- 
dergraduate and Engineering 
Extension program) ; Advanced 
Theory of Servomechanisms 
(graduate). See also Extension 
school listing. 


Carnegie Institute of Technol- 
ogy, Pittsburgh, Pa. Department 
of Mechanical En gineering: 
Fluid Mechanics (undergradu- 
ate) ; Advanced Fluid Mechanics 
(graduate). 


Case Institute of Technology, 
Cleveland, O. Department of 
Mechanical Engineering: Fluid 
Mechanics (undergraduate) : In- 
strumentation and Automatic 
Control (graduate study, day 
and evening) ; Design of Instru- 
mentation Equipment; Servo- 
mechanisms (including pneu- 
matic and hydraulic controls.) 


Colorado Agricultural and Me- 
chanical College, School of En- 
gineering, Fort Collins, Colo. 
Graduate School: Applied Me- 
chanics of Fluids ; Advanced Me- 
chanics of Fluids (practically en- 
tirely devoted to water). 


Dartmouth College, Hanover, 
N. H., The Thayer School of En- 
gineering: All engineering stu- 
dents; Fluid Mechanics. 


University of Detroit, Detroit, 
Mich. Mechanical Engineering ; 
Fluid Mechanics; Aeronautical 
Engineering ; Elementary The- 
ory of Viseous Fluids ; Engineer- 
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ADEL 


A COMPLETE LINE OF INDUSTRIAL HYDRAULIC 
EQUIPMENT FOR EVERY APPLICATION 


For fourteen y ADEL has 
continuously directed its 

to the advanced development 
and production of high-quality 
hydraulic equipment. With the 
most modern facilities in our 
150,000 square foot plant, we 
build ruggedness, effici and 
compactness into each ADEL 
unit. The variety of equipment 
pone manufactured has been 
steadily expanded until today it 
encompasses a complete line of 
hydraulic control valves, power 
pumps, solenoid operated remote 
controls and related equipment. 
ADEL can supply you with all 
the elements necessary to build 
complete hydraulic systems 
meeting the most exacting re- 
quirements. Make comparisons 
ny Sony os ADEL 
ear year, 

dustrial focenalle ¢ equipment. 








A FEW SELECT TERRITORIES ARE STILL AVAILABLE TO PROGRESSIVE DISTRIBUTORS OF HYDRAULIC 
EQUIPMENT. INQUIRIES INVITED. 


DISTRIBUTORS: AIR & uC CO., NEW HAVEN, CONN. © RUSS CHAMBERLIN CO 

OREGON © J. BOYD COATES, PHILADELPHIA, PA. © FRANK T. DONNELLY COMPANY, 

HASKEL ENGINEERING & SUPPLY CO., SAN FRANCISCO, CALIF. © HASKEL ENGINEERING 
UuC ay BA co, & one 

R. I. OTT EQUIPMENT AND IGINEERING > 

SEATTLE, WASH. © ROBERT TAYLOR & SONS, SALT LAKE CITY, UTAH © WYATT SALES COMP. 

OHIO © CORBY SUPPLY COMPANY, ST. tous, Se. us INDUSTRIAL AIR & HYDRAUUC 
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ing Mechanics; Elementary 
Fluid Mechanics. This univer- 
sity also operates on the cooper- 
ative plan past the first two 
years and operates an Evening 
Division in which all the regular 
freshman and sophomore courses 
in engineering are offered. 

Harvard University, Cam- 
bridge, Mass. Division of Ap- 
plied Science: Fluid Mechanics ; 
Mechanical and Civil Engineer- 
ing: Hydro- and Aerodynamics; 
Advanced Hydro- and Aerody- 
namics; Hydraulics. 

Lehigh University, B e t h1 e- 
hem, Pa. The Institute of Re- 
search: Oil hydraulics and pneu- 
matics are covered to some ex- 
tent in various engineering 
courses in fluid flow and related 
courses. Some experimental 
work is in progress in their lab- 
oratories in problems of oil flow, 
viscosities, cavitation, etc. 

Massachusetts Institute of 
Technology, Cambridge, Mass. 
Department of Mechanical En- 


gineering : Fluid Mechanics ; De- 
sign of Industrial Oil Hydraul- 
ic Machinery (undergraduate) ; 
Advanced course in the flow of 
fluids, thermodynamics and dy- 
namics (graduate). In addition 
an extensive program of re- 
search offers outstanding oppor- 
tunities for graduate students to 
work in the laboratory. 

Lafayette College, Easton, Pa. 
Department of Mechanical En- 
gineering: Fluid Mechanics; 
Mechanics Department: Hydro- 
dynamics. 

Illinois Institute of Technol- 
ogy, Chicago, Ill. Department of 
Mechanics: Oil Hydraulics. This 
three semester hour, non-credit 
course will be offered for the 
first time in 1953-54. O. E. Teich- 
mann, Assistant Chairman, Heat 
Power Research Department, 
Armour Research Foundation 
and 1953 Director of the Nation- 
al Conference on Industrial Hy- 
draulics, will be the instructor. 
A short course in oil hydraulics 





on the maintenance level js 
planned for the summer of 1954 
and an elective course in oil hy- 
draulics for the fall of 1954. 

University of Illinois, Urbana, 
Ill., College of Engineering, De- 
partment of Theoretical and Ap- 
plied Mechanics: Fluid Mechan- 
ics; Fluid Mechanics Labora- 
tory (undergraduate); Fluid 
Mechanics and Advanced Hy- 
draulics (advanced undergradu- 
ates and graduates). 

University of Minnesota, Min- 
neapolis, Minn. Institute of 
Technology, Hydromechanics: 
four courses in Fluid Mechanics; 
Hydraulic Pumps and Motors 
(including hydraulic transmis- 
sions and torque converters). 

University of Missouri, Co- 
lumbia, Mo., College of Engi- 
neering, Mechanical Engineer- 
ing Division: Hydraulics Ma- 
chinery (undergraduate) ; Flow 
of Compressible Fluids (grad- 
uate). 

Northwestern University, Ev- 
anston, Ill. The Technological 
Institute: Fluid Mechanics (for 
the past several years each stu- 





R-S Butterfly Valves, 


to Regulate Flow of Liquids and Gases, 
... employ NOPAK (Cylinders controlled 
by NOPAK Operating Valves 











In the chemical, paper, petroleum and steel industries, in sewage 
plants, water works and other utilities, R-S Butterfly Valves are used 
for fast, accurate flow-control of liquids, vapors and gases. In the in- 
terest of speed and efficiency, and to reduce or eliminate manual 
effort, the R-S Products Corp. of Philadelphia equips many of its valves 
with NOPAK Air or Hydraulic Cylinders controlled by NOPAK Operat- 
ing Valves. 
The R-S No. 789 Butterfly Valve pictured here is typical. This success- 
ful application may suggest how you can use NOPAK Valves and 
Cylinders in your plant operations, or to improve the performance of 
equipment that you build for others. 


GALLAND-HENNING NOPAK DIVISION * 2743 S. 31st St.* Milwaukee 46, Wis. 


Representatives in Principal Cities 
























R-S No. 789 Heavy Duty Butter- 
fly Valve equipped with NOPAK 
Model *'D'' 8” x 12” Air Cy- 
linder and NOPAK Valves for 
optional solenoid or manual 
valve control, 


Refer to Sweet's File for Prod- 
uct Designers or write for 
Bulletin SW-2. 


\) 
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; YOUR NEAREST SNAP-TITE REPRESENTATIVE: 
, F. C. Bishop Co., Inc. Schneider i t Sal ll J. . 
q a ees S Save P. O. Box 21—Station H 905 South 28th Strest RugOL. 8. Grand Blvd. 
Sisesmiie. Uienaete Buffalo 14, New York Milwaukee 15, Wisconsin St. Louis 4, Missouri 
Bg Williamsville Plaza 8844 Mitchell 56-7850 Product Maintenance Co. 
4806 West Chicago Avenue aoe 4 = — Co., Ltd. wy Ay HF - ype Co. pl a ao 
. : : a . ev n 4 
a 5 mete —— Honolulu, Hawaii Sensten,. ay : Industrial Marine Service 
e660 Gueenmannt Atoms Equipment Sales Company Lafaye-McGuire & Co. 3344 Walnut Street 
Baltimore 2, Maryland 164 E. Exchange Street 4450 Scenic Highway P. O. Box 3641 
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PISTON RINGS 
at ATTRACTIVE PRICES ~ 


Would you like a source for small quantity Piston Rings that 
offers quality rings and good service at attractive prices? 
Since 1921 we have specialized in small runs in sizes up to 35” 
diameter. We also s in circular parts made to your 
specifications. Auto-Diesel Piston Rings have been used for 
years, by many, as original equipment and for lacement in 
compressors, hydraulic cylinders, valves, etc. Write us about 


any ring problem that you may have. 


SCRAPER RINGS 


AN 6231..12071 ~ 


Auto-Diesel Bronze Scraper are LONG-WEARING 
because they are precision made—for that reason they reduce 
down-time to the minimum. Have specialized in rings since 
1921. This experience and skill developed over the years as- 
sure quality rings that give long satisfactory service. They 
have been tested at 2,250,000 cycles and found to fit perfectly. 
Can supply in sizes from %” to 13” I.D. We also make rings 
and circular parts for jet engines. Auto-Diesel Engineers 
with years of experience back of them are qualified to assist 
in solving your ring problem. You are requested to write. 


Write for Details 






AUTO- 


DIESEL 





— 


THE AUTO-DIESEL PISTON RING CO. <aINnGS and SHAPES 


3137 Superior Avenue * Cleveland 14, Ohio! Since 1921 








FOR NO OTHER Pressure-Measuring Device 
— COMPARES with 


PRESSURES Electro ) Pressu g@-lel ge ph 


* Measures dynamic 
* Drift stabilized. = 
’ Temperature stabilized. 
Linear output for unit press 
. — Pick-up for all vt song ‘ees 
: pee output for driving DC recorders 
z n for pre-amplifiers to drive record 
oscillographs. ey 
; mea operation. 
ecor ress 
a — transients as short as 50 
* Can be water-cooled 
exceeding 1000° F. 
* Auxilia 


for temperatures 


® Auxiliary pick-u 
P stand 
. odjustment for all thn gaa aren 
be Proved by internationally known 
ustrial concerns, universities and 
research laboratories. 
* Reasonably Priced. 


Bulletin listing varied . 
applicatio specifi 
tions on a, — 


. 


ELECTRO 


150]1-Hp Ravenswood Av Chicago 


PRODUCTS LABORATORIES 


40, Ill. @ 
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dent has prepared a short talk 
on some type of hydraulic con- 
trol, using material from copies 
of APPLIED HYDRAU. 
LICS); Advanced Hydraulics 
(this course is slanted in the 
direction of hydraulic controls, 
the degree depending on the 
wishes of the class). 


Fenn College, Cleveland, 0. 
The Technical Institute at Fenn 
College offers two courses in In- 
dustrial Hydraulics. Each course 
meets for 16 two hour sessions 
once a week, in both the Fall 
and Spring semesters. Courses 
are attended by engineers, pro- 
duction and maintenance men 
from industries in the Cleveland 
area. Industrial Hydraulics | 
emphasizes fundamentals, 
course II deals further with de- 
velopment of circuits. Problems 
and slides are used. 

Industrial Hydraulics I uses 
the following outline: 


L Introduction 


A. Scope of course—Why oil hydrav- 
lics? 

B. Applications 

C. Simple circuits to illustrate the 
major components of hydraulics 
systems—pumps, valves, motors and 
cylinders. 


Il. Simple Mechanics and statics 


A. Pressure and force 

B. Flow 

C. Piston velocity 

D. Power 

(Problem 1 Determining pressures, 
force, work) 


III. Discussion of pumps 


A. Construction of various types 
1. Fixed displacement 
a. Gear: spur, helical, inter- 
nal 
b. Vane : 
c. Piston: axial, radial, recip- 
rocating 
2. Variable displacement 
a. Establish need 
b. Piston 
c. Vane 
d. Combination Pumps, Pack- 
age Units 
3. Centrifugal 


IV. Pumps (Continued) 


A. Characteristics 
1. Leakage 
2. Volumetric efficiency 
3. Input Torque 
B. Comparison between types 
(Problem 2 Determining oil velocities) 


APPLIED HYDRAULICS 
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Vv Motors 


A. Types 
1. Rotary: gear, vane, piston, 
turbine 
2. Linear 
a. General construction 
b. Packings 


(Problem 3 Determining 
piston velocity) 
B. Applications—Linear and rotary 
motions 


VL. Transmissions 


A. Three combinations of hydrostatic 
transmissions wn 
B. The hydrokinetic transmission 


VII. Valves 


A. Types 
1. Directional 
2. Pressure 
3. Volume 
B. Methods of operation 
(Problem 4 Design of a gear pump) 


VIII. Valves (Continued) 


A. Review of standard type compar- 
ing cross-section drawings to 


J.L.C. Symbols 
IX. Friction 
A. Mechanical 


B. Hydraulic 
C. Discussion of fluids 
(Problem 5 Determining cylinder bores 
and pump sizes) 


X. Basic Circuits 


A. Elementary circuits 
B. Stop-start circuits 
C. Pump unloading 
D. Speed control 
E. Pressure control 
(Problem 6 Determining 
hydraulic work) 


XI. Circuit Development 


A. Differential circuit 
B. Accumulator circuit 
(Problem 7 Determining pump 
characteristics ) 


XII. Circuit Development (Continued) 


A. Acceleration and Deceleration 
B. Flow Control 
(Problem 8 Transmission 
characteristics ) 


XIII. Discussion of Hydraulic Stand- 
ards 
(Problem 9 Design problem) 


XIV and XV. Electrical Controls 


XVI. System Accessories and Mainte- 
nance 
A. Filters 
B. Fittings 
C. Tubing Selection 
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FLEX-O-TUBE 


When you specify Flex-O-Tube for flexi- 
ble lines you get the utmost in depend- 
ability as well as bendability. 
Manufacturing facilities are keyed to 
precise production control. This means 
you can depend on Flex-O-Tube delivery 
dates . . . and that’s mighty important 
when you're working against tight pro- 
duction schedules. 


Every needed inspection and testing 
facility is on hand at Flex-O-Tube to 

safeguard the high quality standards of 
every product shipped. You can depend 
on Flex-O-Tube performance. 


Dependable, too, is the engineering 
counsel we gladly extend when you're 
developing new flexible hose products. 
This engineering know-how is based on 
more than twenty years in the business. 





Supplied in 
Assemblies 


Flex-O-Tube will help you 
determine the assembly 
needed or work to your 
own specifications. In 
either case, modern facil- 
ities and latest inspection 
techniques assure you a 
uniformly high quality 
product delivered promptly. 


Supplied for 
Field Assembly 


O#, 


Flex-O-Tube hose is also 
supplied in bulk coils with 
reusable fittings for field 
assembly. Complete range 
of sizes ond types. 


If there's a flexible line in your product to 
conduct air or liquid, that has 
to be bendable, call in Flex- 
O-Tube ... it’s dependable. 
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aircraft catalog. 
industrial catalog. 
DIU ccc ssncestipdeessoncgcensennssassckeurtncoonseninnancaiennaietn mn 


Please send me your free . 
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DIVISION OF MERIDAN CORP. 
764 FOURTEENTH oe DETROIT 16, MICHIGAN 
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The Ohio State University, 
Columbus, Ohio, Department of 
' Mechanical Engineering: Hy- 
draulic Machinery (applications 
and principles of their design) ; 
Industrial Hydraulics (princi- 
ples and methods applied to in- 
dustrial hydraulics, including 
power generation and transmis- 
sion) ; Instruments and Controls 
(study of the instruments and 
controls commonly encountered 
in mechanical apparatus; one- 
half time given to hydraulic and 
pneumatic servomechanisms). 


Rensselaer Polytechnic Insti- 
tute, Troy, N. Y., Department 
of Mechanical Engineering: Dy- 
namics of Liquids (emphasis on 
water, oils and liquid fuels) ; 
Hydraulics (including hydraulic 
machines). 


course on pumps, valves and op- 
erations) (undergraduate) ; Flu- 
id Mechanics (graduate course, 
with emphasis on alternate 
methods of solutions of practical 
problems). 


PolytechnicInstitute of 
Brooklyn, Brooklyn, N. Y. De- 
partment of Mechanical Engi- 
neering: The Analysis and De- 
sign of Oil Power Hydraulics 
and Controls (graduate). This 
one term lecture and problem 
course is being extended to a 
full year. It has been given for 
the past five years. More than 
120 students now working in the 
Metropolitan New York area 
have taken this course. 


Stevens Institute of Technol- 
ogy, Hoboken, N. J. Department 
of Mechanical Engineering: Me- 
chanics of Fluids; Fluid Me- 


Civil Engineering: Fluid Me 
chanics; Hydraulic Machinery, 


Vanderbilt University, Nash. 
ville, Tenn. School of Engineer. 
ing: Fluid Mechanics ((all sty. 
dents); Hydraulic Machinery 
(non-compressible fluids, pump. 
ing machinery, etc.). 


Virginia Polytechnic Institute, 
Blacksburg, Va., Department of 
Mechanical Engineering: Fluid 
Mechanics; Hydraulic Labora- 
tory; Hydraulic Machinery. 


University of Notre Dame, 
Notre Dame, Ind., College of 
Engineering: Hydraulics of 
Machinery (offered as an elec- 
tive at intervals). 


Rose Polytechnic Institute, 
Terre Haute, Ind. All senior en- 
gineering students: Fluid Me- 
chanics. The emphasis is on 
fundamentals. 



























Oklahoma A & M College, chanics L aboratory; Special Rutgers University, The State De 
Stillwater, Okla. Civil Engineer- problems in Fluid Dynamics. University of New Jersey, New tye 
ing Department: Fluid Mechan- Brunswick, N. J. College of En- for 
ics; Hydraulic Laboratory; Hy- Texas Technological College, gineering: Fluid Mechanics; Con 
draulic Equipment (special Lubbock, Texas, Department of Fluid Mechanics Laboratory. con 
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The New The New 
IN-LINE VALVES PETCH 
PUSH-TYPE SOLENOID Al R-OIL EB OOSTER 
Packingless— pressure balanced 
cartridge type pilot valve. Designed to meet the new demands of industry. 
— — a — Available in choice of 4 bores—4”, 5”, 6” and 8” 
ra essu S.1. 
saggy 8 note ln in the following ratios: 5:1 through 28.5:1. Air 
5 P.S.1. minimum. source of power boosted to a maximum of 2850 Om 
“ ae cien components psi hydraulic working pressure for single and dual 
and main valve body ports pressure circuits. — 
eoaninnaniess And along with this new development in boosters, ¥ 
HAND VALVES —locking, non-locking, 2- and 3-position, 4-way— we also offer the following new models in cylinders. 
“", %", Ya" and % LPS. 
aT | , PET LINDERS — 200% air, 500# lo d 15008 
POGS Vilrere tains meoteting, C-cppe Th ANS. tra hydroulc.4-tle rod —JLL.C. constr struction. Ct. 10-53. 
CAM VALVES — two-, three- and four-way—%", %” and 2" LPS. 
ae ble 
SOLENOID PILOT VALVES—bose-mounted, 4-way—%", %”, PETCH HEAVY-DUTY AIR CYLINDERS Interchangea 
Ys", %”" and 1” LPS. ° = Bn ; 
—_ . d, 4- PEMACO CYLINDERS— 2004 air and 1500# medium pres- 
pect ye ae VALVE—bose-mounted, 4 ee. petals a 








Standard line. Cat. 11-53. 














NUMATICS is ready to assist you, with your com- 
pressed cir problems to increase your production 
efficiency. For additional information—write: 






let us tell more about the high efficiency of these 
units. Send for the catalog thot interests you. 
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DENISON —77,-2.0ll ice 


... for longer-lasting efficiency 


PUMPS, MOTORS and CONT ROLS 


ace 


eT Te 


te 


wr 












Vane-Type Single-Stage Pump/Motors, 
built for continuous use at pressures to 2000 pai 
are ready for either pump or fluid motor duty 
without alterations. Rotation of shaft can be either 


For more than 25 years, Denison 
has been meeting Industry’s tough- 
est demands for oil-hydraulic 
equipment— with efficient high- 
pressure components that have 
won wide approval for their 
rugged, compact design and long, 
low-cost performance. 


direction without internal adjustment. Four sizes, 

plus interchangeable cam rings, offer pumping 

capacities from 2% to 70 gpm, or -—_ a 
talog P- 


Denison Axial Piston Pumps. 


Hydraulically balanced, high-pressure, 
high-volume pumps in a range of sizes 
for circuits of 3000 and 5000 psi capac- 
ity .. . volume capacities 3.5 to 35 gpm. 


be 
Constant volume, or variable volume & 


To meet constantly increasing 
needs, Denison now offers today’s 
most rapidly expanding line of 
equipment for packaged hydraulic 
power, hydraulic transmissions, 
remotely controlied equipment, 
and other requirements for widely 
adjustable power, speed and con- 
trol. A few of these HydrOILic 
components are shown here. 


with control by hand wheel, pressure 
compensation, stem, or cylinder. Face, 
flange or foot re Catalogs P-4- 
1, P-4-2, P-4-3, P-4-10. 


i from 13 to 257 inch-pounds per 100 psi. 





Denison Axial Piston Fluid Motors. 


Four sizes, with torque capacities ranging from 510 
to 5585 inch-pounds (about 24 to 160 HP). Speeds to 
2000 and 3000 rpm. Compactly built . .. largest size is 
only about one foot in diameter. For circuits of 2500 


To make sure you get the fullest 
and 5000 psi. Catalogs FM-2 and FM-3. 


Fe 

: 

A 
advantages of oil hydraulics— for 
variable-speed drives, accurate : 
pressure control, spark-free power i 
transmission, or closely controlled z 
motion of any kind—specify i 
Denison’s HydrOILic Equipment. 5 


Multi-Range Flow Controls 


permit full-scale regulation of flow for many 
different circuit needs, at pressures to 3000 
psi. Infinitely adjustable within each range of 
control . .. cartridge-type single-spool design 
adjusts easily to various pump deliveries 
without changing spools. 2-port and 3-port 
types, with or without built-in check. 4”, %” ° : 
and %” sizes; 0 to 28 gpm capacities. Write for further details or call 


your Denison representative today. 


—. 


The DENISON Engineering Co. 
1166 Dublin Rd., Columbus 16, Ohio 





Pilot-Operated 4-Way Valves D E N iso t 
—with solenoid control—for circuit pressures t & e H 
5000 psi. Eliminate spool-sticking during long AL Ol Lica Denison's Self-Contained Pumping Units. 
ed. pressere hclding cycles. System pressure | f 37 models cover any circuit need from 400 to 5000 psi and 
ing caly. Coen vee operates valv- from 2 to 35 gpm requirements. Automatic water-cooled 
; —— oil coolers or two-pass automatic heat exchangers avai 
q ! able for extra heavy or continuous service. All operating 
components mounted on reservoir top in si 
of een om ae oan oe on oe oe ec omes. cay a Soe 
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175 Horsepower in ‘ Second 





Ledeen 


PNEUMATIC & 
HYDRAULIC 
Equipment 


Circuit breaker is actuated by hy- 
dropneumatic accumulator circuit. 





Oe of a modern high horsepower musi be available ip 
capacity circuit breaker re = stantly. 

quires an energy storage device To meet this energy demand, A} 
which will release a tremendous  |lis-Chalmers has developed a hy- 
quantity of energy in a very short = draulic actuator which combines the 












period of time. For instance, the advantages of pneumatic and hy. 
closing operation of a typical large = draulic actuation. According to Al- 
Fer ale, oil, water, gas or steam epere> circuit breaker may demand as __lis-Chalmers engineers, the new hy. 


and stroke lengths. energy delivered during 4% second. the forerunner of a new era in cir. 
Write for Bulletin 500 This means that approximately 175 cuit breaker design. It could mean 


For operating air and 
hydraulic cylinders 
and motors, single and 
double acting. Hand, 
foot, power and sole- 
noid operated. 


Write for Bulletin 1000 


VALVE 
ACTUATORS 


For power operation 
and remote control of 
line valves. Adaptable 
to most any make, size 
and type of vaive, to 
operate against any 
fine pressure, for any 
fluid medium, with any ef 
pressure. | Pilot 
Write for | volve 
Bulletin 512 


AIR-HYDRAULIC 
PUMPS 4 


High pressure oil, 
from plant air 
supply. For clamping, 
drawing, forming, 
testing and other 
operations requiring 
long high pressure 
cycles without vibra- 
tion or overheating. 
Ready for connection 
to plant air and hy- 
draulic lines. 


Write for Bulletin 4000 


tion —in standard and special diameters | much as 130,000 inch-pounds of  draulic actuating system may be 
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VALVES © CYLINDERS 
AIR-HYDRAULIC PUMPS & BOOSTERS 
VALVE ACTUATORS © AIR HOISTS 









1610 So. San Pedro 
Los Angeles 15, Calif 
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- For aircraft 
hydraulic systems 













































For low-pressure 
high flow 
systems 


- For medium- - i 


pressure systems 
in military and — 
tool. applications 





Replaceable 
element type, 
for hydraulic 
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Eliminate the chief cause 
of valve and cylinder failure 


ith 


PurOLator Ye Firrers 


Fiuw CONTAMINANTS, such as sludge, oxidation products 
and metal particles, are among the worst enemies of 
dependable performance in hydraulic systems. . . a fact 


that merits consideration in the design stage. 


By including efficient Purolator* filters in all lines 
containing precision valves and actuators, you insure 
equipment against the stoppage and excessive wear that 


so often result from hydraulic fluid contamination. 
Purolator filters, designed especially for hydraulic 


service, are available in a wide range of types and capacities 
to meet any requirement in new and existing equipment, 
both military and commercial. 
And remember . . . whenever you specify Purolator, 
your choice is backed by the world’s largest filter research 
and engineering laboratories, plus the world’s largest 
specialized filter production facilities. 
Send for the latest Purolator Filter Catalog, listing more 
than thirty different types, including A & N approved. 


Purolator Products, Inc., Rahway, New Jersey and Toronto, Ontario, Canade 


Factory Branch Offices: Chicago, Detroit, Los Angeles 


SER Gaya pr 


PUROLATOR 
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Oink FILTre Fr 
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*Reg. 
U.S. Pat. Off. 








HYDRAULIC 
CYLINDERS 





MODERN DESIGN FEATURE 


© 2000 p.s.i. 
© Compact design 
@ J.1.C. Standards 
@ Il models in II sizes 
@ Up-to-date engineering 
@ All steel construction 
© Wide choice of rod sizes 
@ Quick-change packing 
cartridge 
$-P makes hydraulic 
cylinders for the world’s 
largest corporations. 
Representatives in prin- 
\ cipal cities. Prompt de- 
ud liveries. Send for copy 
of $-P Catalog No. 103, 








Famous for long life—low downtime. 
Piston packings “replace” themselves. 
Prompt deliveries. Send for Catalog 102. 


OTHER $-P PRODUCTS: Power Chucks, 
Rotating Air Cylinders, Parallel Grip 


THE S-P MFG. CORP 
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HYDROPNEU MAT- 
Ic ACCUMULATOR 
releases the large en- 
ergy requirement for 
a short time interval 
to actuate the circuit 
breaker. Pilot and 
control valves are 
connected to the base 
of the actuating cyl- 
inder, minimizing 
friction losses and 
tubing. Both the res- 
ervoir and accumula- 
tor have small capac- 
ities because the re- 
quired volume of oil 
in the 3000 psi sys- 
tem is small. 


the replacement of mechanical link- 
ages with tubes carrying an operat- 
ing fluid, altered physical design of 
present power circuit breakers, and 
smaller and less complete controls. 


Types of Breakers 


Modern pneumatic, spring, or 
solenoid actuated circuit breaker 
operators are the product of many 
years of continuous improvement. 
All of these types are adequately 
meeting the performance require- 
ments expected of them within their 
application range. Thus any new 
operating method must offer basic 
improvements in simplicity, reliabil- 
ity, or maintenance to meet with 
general acceptance. At the same time 
it must equal or exceed present 
operators in reclosing and opening 
speeds and provide energy storage 
for the standard minimum of five 
operations. 


While hydraulic systems are noted 
for their simplicity and adaptability, 
the problem of designing a system 
to operate a circuit breaker called 


for the solving of three major prob- 
lems: 


1. A means of energy storage capa- 
ble of releasing a tremendous 
amount of energy for a short 
period, yet remaining reliable and 
unaffected by temperature varia- 
tions. 

2. A hydraulic valve of simple and 
rugged design able to insure the 
repetitive high speed of operation 
necessary for present and future 
ultra-high speed power circuit 
breakers. 

3. A hydraulic system using 4 emall 
enough volume of fluid to permit 
reasonable velocities, while main- 
taining maximum efficiency and & 
minimum physical size of com- 
ponents. 

In the past, a means of storing 
energy had always been a hindrance 
in the design of a pure hydraulic 
operating mechanism. However, the 
development of the hydropneumatic 
accumulator and its subsequent 
widespread use has provided a very 
satisfactory solution to this problem. 

If a hydraulic operator was to 
show any improvement in operating 
speed over the modern pneumatic 
operator, the time interval from 
closing coil energization to full open 
valve position of the main control 
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for AIR-HYDRAULIC CONTROLS 


Eliminates Interlocking 









Switches and Complicated 


Actuating Dogs 








SIMPLIFIES CIRCUITS 


Only two Electro-Snap Impulse Switches and a double 
solenoid valve are needed to automatically open and close 
the air vise on this drill press, for example. Work posi- 
tioned against Impulse Switch “a” closes vise by pulsing 
and momentarily energizing solenoid circuit “A”. Rais- 
ing drill after use operates second Impulse Switch “b” to 
pulse solenoid circuit “B” and open vise. No interlock 
switches, timers or relays. 


MORE DEPENDABLE CONTROL 


Troublesome one-way dogs can be eliminated. Special 
cams and long actuating travel are not required. No 
delicate adjustments. 








LOWER COST, LOWER MAINTENANCE 


With Impulse Switches, fewer switches are necessary. 
Electro-Snap Impulse Switches are $12 to $25 cheaper 
than timers and other switches which can do the same 
job. Simplicity of controls makes maintenance easy. You 
don’t need engineers or electronic specialists. 


FASTER AUTOMATIC OPERATION 


Automatic machines can run faster because cycles can be 
more closely sequenced. There’s no delay due to timer 
tolerances or extra machine motions to actuate interlock 
switches. 


TRY THIS NEW SWITCH $ 105° 
ON YOUR CONTROL JOB 


> 





SEN Y UR LN AR PUR HASE 











On Period (or in. 
SPECIFICATIONS MODEL NO. Overtravel of plunger travel) 
Housing—Switch and actuating mechanism enclosed in 
diecast case. Splash-proof boot protects actu- “4 ss 
ator plunger. ES4-KM1 3/8 1/16 
Wire Outlet—Iintegral conduit boss with standard 1/2” 
—14 standard pipe thread. ES4-KM2 5/16” 1/8 ” 
Movunting—Two No. 8 screws through case. 
Capacity—UL rated at 10 amps, 125/250v AC. - a 
Pretravel 0.05”. ES4-KM3 1/4 3/16 
Movement Differential 0.022”. - 
Operating Force 31 Ibs. ES4-KM6 1/16” 3/8 























4224 WEST LAKE STREET 


ELECTRO-SNAP SWITCH AND MFG. COMPANY 


CHICAGO 24, ILLINOIS 
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valve had to be kept to an absolute 
minimum. A solenoid with sufficient 
force to rapidly move the large con- 
trol valve would have an excessively 
long flux build-up time. This char- 
acteristic prevented the use of a 
direct-connected solenoid operated 
valve. A small pilot valve, actuated 
by a low power high speed solenoid 
and regulating the main control 
valve proved a satisfactory solution 
to this problem. This pilot arrange- 
ment not only provided high valve 
speeds but also allowed use of a 
simple, low current control circuit. 

Choice of operating pressures be- 
comes one of economy and reliabil- 
ity. A pressure of 3,000 psi was 
found to be the most acceptable 
pressure to use at the present time. 
Hydraulic components suitable for 
3,000 psi systems are standard and 
well proven as to reliability in 
service. 

Tube size was determined by an 
oil volume and velocity relationship. 
In order to keep component sizes 


and weights down, the flow velocities 
used are considérably above those 
ordinarily employed for continuous 
flow application, but because of the 
short time intervals involved the 
total pressure drop in the system is 
less than 5 percent. All oil lines are 
kept as short as possible and with 
smooth bends where needed. 


Circuit Operation 
The flow of oil and action of the 


circuit is shown in the schematic. 
Normally the ram is at the lower 
limit of its travel and both valves 
are to the right. Energizing the sole- 
noid snaps the pilot valve spool to 
the left and allows oil from the ac- 
cumulator to surge into the right 
hand chamber of the control valve, 
forcing that spool to the left so that 
high pressure oil rushes in under 
the piston of the cylinder, driving 
the ram upward to close the breaker. 

As the ram closes the breaker, it 
trips a limit switch opening the 
solenoid circuit. A spring contained 





pilot valve spool to the right an 
high pressure oil surges through th. 
pilot valve into the left chamber of 
the control valve, forcing the 
valve spool back to the ri 
allowing oil from the cca 
to rush in above the piston, 
it back to the original position jp 
complete the cycle. 
On the upward stroke oil show 
the piston, and on the downwad. 
stroke oil under the piston, is 
hausted through the control 
to the reservoir at atmospheric 
sure. The oil in the chamber of 
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at eer ee 


control valve toward which the 
moves is exhausted through the pile 
valve to the reservoir also, Th 
reservoir contains a baffle arrang ; 
ment to reduce the aeration of th 
oil. Since the reservoir is at atmos 
pheric pressure, there is no pressur 
build up to cause valves or ram} 
creep. The gravity fed power pump 
automatically maintains pressure » 
the high pressure and accumulator 
circuit within the operating ranga 
This article was prepared from « 4 
by N. W. Morelli and E. R. Perry, Ge 


cuit Breaker Engineering Section, Allip 
Chalmers Boston Works. 
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FORMRITE factory formed tubing 
can be produced in any length 
or shape, and with or without 
standard JIC fittings. All FORM- 
RITE fittings meet ASME Code for 
Pressure Piping Specifications, as 
well as JIC and SAE Standards. 


PRODUCTION: Superior FORMRITE tooling and produc- 
tion methods assure exact radii specified, with no flat-- 
tening or wrinkling of the tube at the bends. All Hydraulic 
lines are cleaned and plugged to assure dirt free tube. 
Steel tubes can be zinc plated to prevent rusting. 
Finished parts are checked in steel jigs, and careful in- 
spection guarantee delivery to your exact specifications. 


WRITE FOR CATALOGS DE- 
SCRIBING FORMRITE’S COM- 
PLETE LINE OF HIGH-PRESSURE 
—— FITTINGS AND TUBE FORMING 
—— SERVICE. 


Oa Precision- formed Hydraulic Lines 


FACTORY MADE TO YOUR OWN SPECIFICATIONS 


with . . 


. compound bends... 


eliminates . . . costly pipe work .. 


-and saves you time and money 
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FORMRITE FITTINGS: We can supply a complete line 
of high pressure pipe fittings, and flare type tube 
fittings that meet ASME, JIC and SAE Standards. The ‘ 
fittings are available in all standard shapes and ¢ | 
wide variety of sizes. Special designs can be fumi 


when required. 


complete fittings .. . 


. costly pipe connections... 






any shape, size or length 


costly leaks 


——~_ mom be eee maOeelCemklUlUceel U OlCUl UO eee 





FORMRITE TUBE CO. 


» DEPT. B. WISCONSIN 
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Pneumatic — complete, the cay ayaa line 

of pneumatic cylinders is in 
Cylinders ivcive bore sizes, 1” to 16", and in 
six standard mountings, many com- 
bination mountings. Really standard, 
these cylinders are tooled to toler- 
ances that assure accurate mounting 
to make assembly to your machines 
easier. Really built, each cylinder is 
“TRU-BORED” and honed, piston 


rods are ground and polished, inter- 
; changeable end caps, heavy duty tie 
eee rods...rugged, yet precision con- 
struction throughout! 
ee Eo Be Write for 


{ 
MOST COMPLETE LINE 


OF AIR CONTROL 
EQUIPMENT! 





Ry) _ NEW! REVOLUTIONARY HANNIFIN - a —. 
P«M Pilot-Master Valves sera te mod postive ond ec 


curate control of air-operated equipment. 
Bronze discs lapped to perfect seal with 





Piston-operated poppet design. 2 and 3-Way 

Exclusive replaceable cartridge for Valves. seats. Packless design. For head, foot md 
easier maintenance. Speeds to 600 Same valve operates electrical operation. Sizes: /" to 14” 1.P.S. 
cycles per minute. Pressure from 2-way or 3-way, nor- 

15 to 150 p.s.i. Integral, solenoid- = mally open or nor- Write for Bulletin 57-W 
controlled pilot heads or a choice yr yg %" te 

of 10 separate pilot valves for a” UPS. Hannifin “Directalr” 

remote control. lectricall trolled 

@ Fewer Valves to Stock 4-Way Valves. cir-operated disc valve 


@ Fewer Parts to Stock 
@ Maximum Interchangeability 
@ No Springs in Main Valve 


Write for Bulletin 231. 


Two 3-way valves 
mounted in compact, 
common body. Two 
piston poppets. Two 


cartridges. %”", 2", Foot-operated 
Y" 1.P.S. treadle valve 
(Also spring return 
and rotary types) 





EXCLUSIVE REPLACEABLE 
CARTRIDGE 





AIR WARDEN 


e line F Air filters, pressure 

tube 4 regulators and lubri- 
cators to protect air 

be The operated equipment. 
Bulletin 1010B. 
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| HANNIFIN 


IN Hannifin Corporation, 1155 $. Kilbourn Ave., Chicago 24, Hil. 
Alr and Hydraulic Cylinders * Hydraulic Power Units © Pneumatic and Hydraulic Presses © Air Control Valves 
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Components, tools and equipment designed }, 
improve operation of fluid power systems are 


described here . . . for more information §j 
in and mail the post card bound in this issue. 


Continued from page 30 


HYDRAULIC PUMP MOTOR 

. « « for jet bombers 
Design: Air-cooled 3% hp hy- 
draulic pump motor, rated at 
7500 rpm, supplies hydraulic 
power for control of aircraft’s 
tail assembly, and in the wing 
serves as a standby source of 
power where the jet engine is 
the primary source. Of the duct- 
ed type, the motor employs an 
air-through design which utilizes 
a built-in blower to draw am- 
bient air from outside the plane, 


4-WAY VALVE 

. « « for jet aircraft 
Designation: Part No. 28161. 
Design: Spring offset, two po- 
sition, solenoid operated, four 
way valve using engine oil to 
operate hydraulic cylinders. 
Specifications: Ambient temper- 
ature range —65 F to 350 F; 
operating pressure 3000 psi; 
ports available in %, 5/16, % 


SOLENOID VALVE 
. - « without gaskets 


Design: Solenoid valve having 
major parts of stainless steel, 
silver brazed for rigidity, with 
no gaskets being used. Has a 
special strain relief lead wire 
grommet, with plunger of mini- 
mum size and weight to insure 
operation under heavy vibration. 
Floating synthetic rubber needle 


SPIRAL BACK-UP RINGS 

. +» protects "O"-rings 
Designation: Series SR-6144, 
SR-7234 and SR-2619. Kelon -T 
(Teflon -tetrafluoroethylene 
resin) 
Sizes: Available in 153 sizes 
ranging from 0.125 to 15.50-in 
ID. 
Features: With very low fric- 


circulate it through the brushes 
and windings and expel it from 
the pulley-end stack. Will circy- 
late air from —65 F to 135 F at 
altitudes approaching 50,000 
feet. Explosion-resistant through 
the use of two blower tubes con- 
necting via ducts to the outside 
air. ‘he motor has a three-to- 
one gear reduction and is equip- 
ped with a radio noise filter. 
General Electric 
Schenectady, N. Y. 
Circle 233 on Reader Service Card 


and ¥% in tube sizes; operating 
voltage 18-30V DC; current re- 
quired 1.0 amp at 30 volts; con- 
tinuous duty solenoid; pilot 
valve spring loaded against pres- 
sure to 4000 psi min.; weight 
1.75 Ibs. 
Adel Division of 


General Metals Corporation 
Burbank, California 


Circle 234 on Reader Service Card 


valve insures positive closing. 
Specifications: Operates up to 
1000 cycles per minute; pressure 
up to 200 psi; straight-through 
flow; weight 5 oz; power con- 
sumption 1 to 3 watts. Available 
in 6, 12, 24 volts DC and 100 
volts AC, with special voltages 
on request. 


Specialty Products Co., Inc. 
Minneapolis, Minn. 


Circle 235 on Reader Service Card 


tion, the chemically inert spiral 
packings will not swell, shrink, 
harden or soften, and are un- 
affected by acids, oils, or bases 
or solvents. Useable tempera- 
tures range from —110 F to 30 
F. 

W. S. Shamban & Co. 

Culver City, California 

Circle 236 on Reader Service Card 
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Magnetic 
Separators 


keep hydraulic lines free from 
ferrous particles that cause 
sticking and non-functioning of 
finely fitted valves; help pre- 
vent damage to pumps, pis- 
tons, cylinders, gears and other 
parts subject to wear. 









Cross section shows flow of liquid through ea 
stack of “honeycomb” grids strongly mag- 
netized by Alnico permanent magnets. Even 

= the finest mag- 
netic particles 
are extracted, 
Easy cleaning: 
unscrew tie rod, 
drain, remove 
and wash grids 
and reassemble. 
No replacement 
cartridges to 


buy. 























Send for BULLETIN PM-65 


5. 6. FRANTZ (O., Inc. 


P. O. Box 1138 Trenton 6, N. J. 





174 Circle 70 on Reader Service Card 








New Products 








AIRCRAFT PUMPS . 

.-. have large variable delivery 
Designation: Model PV-3918 
Rating: 3000 psi; 2.349 cubic 
inches per revolution. 
Features: Overspeed control, 
automatically limits the maxéi- 





mum pump delivery and accord- 
ingly provides another safety 
check on cabin compressor im- 
peller speed. 

Application: Powers each of two 
cabin compressors which supply 
air to the DC-7 air conditioning 
system. 

Vickers | 
Detroit, Mich. 
Circle 237 on Reader Service Card 


MAGNETIC PICK-UP 
. ++ for temperatures to 500 F 


Designation: Model 3010-HT 
Specifications: Output up to 28 


volts; resonant frequency 50,000 . 


to 60,000 cps; impedance 500 
ohms at 1000 cps; body, stainless 
steel; connector, amphenol type 
80C1; dimensions, 2 x 4% in with 





5-18 mounting thread. Thread- 
ed portion 15/16 in long; weight, 
2 oz. 

Operation: Converts mechanical 
motion to electrical energy while 
operating at temperatures as 


high as 500 F. Operates without 


Continued 


physical contact or loading when 
mounted near any moving mag- 
netic material and generates a 
voltage output proportional to 
the rate of motion or speed of 
any metal object with magnetic 
properties. 

Applications: For indicating 
RPM, operations, cycles, angu- 
lar, linear motion. Actuates 
electronic counters. Serves as 
tachometer when used with volt- 
meter. Controls electrical de- 
vices when used with amplifiers 
and relays. Trips Thyratron 
circuits for flashing light with 
rotating machinery. Provides 
synchronizing voltage for oscil- 
lograph; markers for angular or 
linear position in measuring dis- 
placement. 


Electro Products Laboratories, Inc. 
Chicago, Illinois 


Circle 238 on Reader Service Card 


LIQUID AND GAS FILTERS 
. - » for high pressure systems 


Designations: Series 1H and 
1HG 

Design: Standard units are 
available for operating pressures 
up to 1000 psi. Filters designed 
for even higher pressures are 
available. 

Specifications: Pipe sizes for in- 
let and outlet connections are 











¥%, % and % in. Guaranteed de- 
grees of filtration are 10, 25, 50, 
and 75 microns (.000394 to .0029 
in). Maximum capacity for li- 
quid at 150 SSU, 2 lbs pressure 
drop and 50 micron degree of 
filtration is 15 gpm. For gases at 
1000 psig, 2 Ibs. pressure drop 
and 25 micron degree of filtra- 
tion maximum capacity is 200 
SCFM (Free Air). 

Cuno Engineering Corporatios 

Meriden, Conn. 
Circle 239 on Reader Service Card 
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EAR 
VEE-DAM RINGS 


The unique design of LINEAR VEE-DAM Rings makes 
possible, for the first time, a split ‘‘V" ring packing 
that is really leakproof . . . ideal for hydraulic presses, 
pumps and pneumatic equipment. 

A look at the close-up view of a VEE-DAM Ring will 
tell you why they seal so effectively. Those sturdy rubber 
dams, faced in opposite directions, are moulded into 
the groove hinge area of the ring, completely eliminating 

leakage between rings. 
VEE-DAM Rings are easier to install because they don’t 
demand the precise fitting that ordinary rings should 
have. And they last longer, too, because they seal 
perfectly tight with a minimum gland load. 

Made of a choice of fabric reinforced synthetic rubbers, 
LINEAR VEE-DAM Rings are individually engineered for 

your application. Write or call LINEAR for complete 
information. 















the most effective modern hydraulic 
packing ever developed! 
















Internal dams 





External abutments / 


Cross sectional view 





“PERFECTLY ENGINEERED PACKINGS’ 


LINEALE 


LINEAR, Inc., STATE ROAD & LEVICK ST., PHILA. 35, PA 
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New Products 





LUBRICATION SYSTEM 
. +. operates on compressed air 


Designation: Oil-Air 

Features: No moving parts; it 
operates solely on compressed 
air; atomizes oil into micro- 
scopic particles which are car- 
ried in the air-stream and dis- 
tributed through tubing to the 








bearings. Compressed air enters 
the unit at 100 psi, passing 
through the regulator, the pres- 


Continued 


sure is reduced to 10 psi. As the 
oil passes through the venturi, it 
draws the oil from the reservoir. 
Amount of oil flow is adjustable. 
Construction: Consists of sole- 
noid valve, filter, water sepa- 
rator, regulating valve, lubri- 
cator, reservoir, pressure switch 
and low-level indicator. 


Application: Automatic oiling 


system for plain bearings, ball” — 


and roller bearings, vees, slides, 
ways, rollers, cams, chains, gears 
and transmissions. 
J. N. Fauver Company 
Detroit, Michigan 
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PISTON PUMP 

. . - for low volume application 
Features: Two models, fixed de- 
livery type and variable delivery 
type. Pumps offer absolute posi- 
tive action at the slowest speeds ; 
delivery characteristics unaffect- 





ed by variation in viscosity, feed 
or back pressure; completely 
self-lubricating, ensuring Capaci- 
ty to run for long periods with- 
out attention; no idle pockets or 
passages to cause air locks or 
permit coagulation, the path of 
the fluid through the pump is 





simple and unidirectional, and is 
fully and constantly swept by 
the current of fluid passing; no 
aeration or agitation of the fluid; 
no messy leakage; all parts 
made to fine limit gauges, en- 
suring low cost or re-condition- 
ing. 

Davies Brothers 

New York, N. Y. 
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Announcing...A NEW Line Of 
FLUID CONTROLS 3/4” Relief 


Valves at NEW LOW PRICES 



















Farm Machinery Prices 


for Machine Tool Quality 


® No need to sacrifice quality on even the most reasonably 


priced equipment. 








Relief Pressure 


®* For Oil °* 


Write for data, specifications, and prices. 





Adjustable ° 


Total over-all size 


50 to 300 P. S. | ‘os UF ge oe 


luid 
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Manufacturers of Hydraulic Valves and Devices 
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1284 N. CENTER 
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ROLL on OF 1) THESE NOTABLE NAMES 


SEALASTIC USERS 


AIRCRAFT ENGINES 


Allison Division—General 
Motors Corp. 


Bendix Products Division— 
Bendix Aviation Corp. 


Pratt & Whitney Aircraft— 
Division United Aircraft 
Corp. 

Wright Aeronautical Corp. 
—Division Curtiss-Wright 
Corp. 


e AUTOMOTIVE 


Bueh! Manufacturing Co. 
Continental Motors Corp. 
Ford Motor Company 
Pockord Motor Cor Co. 

e BUSES 


ACF Brill Motors Co. 
Canadian Car & Foundry 


General American Aerocoach 
—Div. General American 
Tronsportation Corp. 


Twin Coach Co. 


e FOOD PROCESSING 


The Liquid Carbonic Corp. 


@ MACHINERY 
Allis-Chalmers Mfg. Co. 


Detroit Diesel Engine Divi- 
sion—General Motors Corp. 


@ OIL WELL MACHINERY 
Cardwell Mfg. Co., Inc. 
@ RAILWAY 
The Budd Company 


Electro-Motive Division— 
General Motors Corp. 


@ REFRIGERATION 


Howe Ice Machine Company 








IN AMERICAN INDUSTRY 


™ 





Scalaslic 


SELF-LOCKING ——=— 
FERRULE* 


SYNTHETIC 






RUBBER SEAL RING 


Sill ABSORBING 
ano VIBRATION-FATIGUE PROOF ror tow, 


MEDIUM AND HIGH PRESSURES 


THE FITTING THAT IS ~S wy 


By eliminating metal-to-metal 
contact between tube and fitting, 
SEALASTIC ends your problem of 
leaks and breaks caused by shock 
and vibration-fatigue. Overcomes 
tube misalignments. Permits de- 
pendable, cost-saving, straight- 
line-tubing between fixed points. 


This cushioned-coupling design 
provides a seal ring of synthetic 
rubber, surrounding a ferrule 
(either self-locking or solid ring 
swaged, sweated or brazed). 


Seal ring prevents metal-to-metal 
contact and cushions against vibra- 
tion. Nut only needs to be tightened 
by hand to place entire seal under 


“For critical applications, we recommend the solid ferrule fixed on the tube, 


compression (to withstand pressure 
up to 4,000 p.s.i.). 

Substantial time and labor savings 
in assembly work or emergency 
repairs are made possible because 
Sealastic Fittings are engineered 
and integrated to your special 
requirements. 


The varied industries listed at the 
left are proof of Sealastic’s practi- 
cal application wherever fuel, oil, 
water, refrigerants, air or ether in- 
jection must pass through metal 
tubes or piping. 


May we send you descriptive book- 
let and full details of Sealastic 
engineering service? 





CHICAGO FORGING & MFG. CO. 


Automotive Parts Manufacturer since 1922 


2000 SOUTHPORT AVENUE + CHICAGO 14, ILLINOIS 
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New Products 





THERMOSTAT 

. ++ with snap action of contacts 
Designation: No. 3-C1200 Temp- 
switch 


Design: The entire assembly is 
quite small. Weight is 1.2 oz. 
Principal of operation is the 
thermo-sensitive liquid fill in the 











case. As temperature increases, 
the plunger actuates the snap 
action switch. The switch is de- 
signed with terminals for con- 
necting direct-contacts open on 
increase or reverse-contacts 
close on increase. See specifica- 
tion for other details. 

Specifications: Fits into % in 


Continued 


hole, various means of securing. 
Snap action-SPDT. Differential 
—4 F. Direct and reverse acting 
switch. Underwriters Labora- 
tories approved rating 10 amp, 
115 AC, 5 amp 230 AC. also DC. 
Ranges 70 F to 150 F standard. 
Others up to 300 F. 
Applications: Developed for 
close and accurate control where 
conditions require snap action of 
contacts. 


Scalco, Inc. 
Palmyra, New Jersey 
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CONTROLLED VOLUME PUMPS 
. . » for wide range of fluids 


Construction: Pumps are made 
of brass, nickel, 18-8 stainless 
steel, plastic, hastelloy, C and B 
monel, cast iron and steel—any 
material to meet the need. 

Features: Deliver exact quanti- 
ties of an extremely wide range 
of products regardless of change 





in discharge pressure. Liquids 
can be delivered in quantities as 
low as 3 milliliters per hour tg 
as high as 50 gallons per minute 





against pressures to 20,000 psi, 
Applications: Used on continy 
ous process work in chemical 
plants ; in boiler feed water, sew. 
age and industrial water treat 
ment; in blending and forme 
lating operations; automatic 
pH control and automatic com 
trol of flows. 


Cc C. Pump Mfg. Div. 
Palmyra, New Jersey 
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ROD PACKINGS 
. « » impregnated with Teflon 


Specifications: Industrial rod 








Complete Line of Piston Type. .. 
CYLINDRICAL ACCUMULATORS 





SUPERIOR single shell cylindrical accumulators for operating pres 
sures to 5000 psi are produced from 10 cu in to 350 cu in. Hundreds 
of successful industrial and arsenal applications. Low weight, com- 
pact design; high reliability and long life at economical cost. 


Single shell accumulators conforming to MS-28700 are available for 


SINGLE SHELi: 


sircraft use. 


SUPERIOR double shell cylindrical accumulators for hydraulic work- 
ing pressures to 3000 psi are available in sizes from 5 cu in to 10 
gallons. Case records of installations prove that heavy duty hydraulic 
power cycles, both for continuous and for intermittent service, are 
most economically provided with piston accumulators. 





DOUBLE SHELL: 


*Certified by Aetco—no oil leakage into air 
chamber; no external leakage; no evidence 


of excessive wear or malfunction. 


The SUPERIOR piston type cylindrical accumulator was the first de- 
signed for industrial use whose test performance excells the MIL 
spec for Type II Piston Type Accumulators (MIL-A-5498B). 

The certified performance* of Superior Cylindrical Accumulators is 
assurance that your design or operating margin is SAFER WITH 
SUPERIOR. 


Several desirable territories for established sales-engineering representatives are open. 


HYDRAULICS DIVISION 





HY 
cl 











SUPERIOR PIPE SPECIALTIES COMPANY 


2917 S. Cleero Ave., ©¢ Phone Bishop 2-1313, ©¢ Cicero 50, Illinois 
Cleveland, Ohlo * Kenmore 1-9382 
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wit {HYDRAULIC CONTROL OF AIR CYLINDER OPERATION 
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Model ‘Dc. 50 


Maximum Checking — 
Capacity 3000 Lbs. 


Win THE Bellows Hydro-Check you can 
combine the speed, economy and flexibility of 
air power with the smoothness of hydraulic 
operation. The Bellows Hydro-Check eliminates 
the natural “bounce” or “springiness” of air, 
gives an air-powered piston rod unparalleled 
smoothness with complete freedom from chatter. 


In work or tool feeding operations the Hydro- 
Check can be set to provide hydraulic control 


Write for Bulletins HC-600 and CL-50. See how effective 
this positive control of pneumatic operations can be to you. 
Address Dept. AH-105 3,Tbe Bellows Co., Akron 9, Obio 


FOR FASTER, 


The Bellows Co. 


AKRON, OHIO 


SAFER, 


GIVES ABSOLUTE SMOOTHNESS OF PISTON ROD MOVEMENT 


Model HC-12 


Maximum Checking — Capacity 1200 Lbs. 





of the feed rate through the entire stroke or at 
any given point without affecting either rapid 
advance or rapid return. 


The Bellows Hydro-Check, while designed 
primarily for use with Bellows “Controlled- 
Air-Power” Devices, can be used with any con- 
ventional air cylinder. It proves equally effective 
in providing a controlled feed rate in manual 
feeding operations. 






BETTER PRODUCTION 






New Products 











SHUT-OFF VALVE 




























- + « for vacuum services se 
Continued : . a pF 
Designation: “Red Head” he 
packings of braided asbestos, pump on its NEMA style “C” Sizes: Available with 45 degree er 
using as impregnation of 35 _ registered mounting bracket. A Peaea teat — F, 
percent Teflon (tetrafluoroethyl- step shaft, with special diameter, 
ene resin). Two types can be shoulder and tapped hole for 
supplied. White asbestos im- mounting the impeller, has all | 
pregnated with the resin design- ground diameters for precision 
ed for dilute acids, caustics and assembly and sealing against G 
various chemicals on centrifugal 
or reciprocating pumps and 
valve stems. The blue asbestos D 
is recommended for use on simi- F 
lar installations where acids and 4 a tk 
chemicals of higher concentra- are or solder ae as O 
tion are handled. It will perform ae ay YA to % in OD 0) 
satisfactorily in all temperatures _ in ¥ and 7% in female pipe E 
ranging from —90 F to 500 F. thread sizes. 
Features: Packless valve with 
United a eta Teflon diaphragm. Soft seat, 
Circle 244 on rae $0 Sani Card leakage. Grease lubricated ball valve provides positive shut-of 





with finger-tip operation. De 
signed to withstand unlimited 
openings and closings. Inlet and 
outlet ports are in line, simpli- 
fying installation. Valve body is 
brass forging. 

Application: For vacuum instru- 
mentation, processing, pneu- 
matic service and similar indus- 


bearings are ample to carry the 
thrust of centrifugal pumps. 
Motors have asbestos-protected 
Pein Cor pamp drives windings, lubriflush lubrication 
Designation: Type SCB of bearings and normalized cast- 
Sizes: Up to 60 hp ings. 
Features: Eliminates shaft 
alignment or pump mounting 
problems by supporting the 


ELECTRIC MOTORS 


U. S. Electrical Motors, Inc. 
Los Angeles, Cal. 


Circle 245 on Reader Service Card 


the LENT -RING. TUBE FITTING 


J.1.C. APPROVED 











nacht 


sites 


NO METAL TO METAL SEAL SEAL AND GRIP ARE 


SEPARATE 








NOT NECESSARY TO CUT 
TUBE SQUARE HELD BY FRICTION GRIP 


OF THESE TWO 


NO CONCENTRATION OF 
STRESSES DUE TO FLARES 
OR FERRULES FOR TUBE FAILURE 


NO EXACT TUBE LENGTH 
NECESSARY 


an. A oe eee o& os of OCttlC a lCUC lC CC kUlelUmeelUC RCO 


ied 





A HACKSAW AND. A FILE is. ALL You NEED 
Excessive wrench torque is unnecessary for seal does not depend ‘upon 
tightness of the nut. The higher the pressure the tighter the grip. Salve 


your hydraulic piping problems the easy way . . _. with ease-of assembly ..- 
peep et Oe ee ae 


DO YOU KNOW ABOUT 
LENZ REDUCER COUPLINGS? 


<= 


Reducer couplings ore adapters for standard 



















bodies, making possible line reductions on 


any leg by use of standard adapters and 


mem PANY 


ME. 2557 — MI. 7985 


odapter nuts. 


Box 1044-A * Dayton 1, Ohio * 


APPLIED HYDRAUUG 
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es. Recommended for 
s up to 3000 psi and 


trial us 


ressure 
holds ultra high vacuum. Temp- 


100 F to 450 


erature range |S — 
F. 
imperial Brass Mfg. Co., 
i MSaleege. i. 
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R PUMP 
7 _,. designed for mobile 


equipment 


Designation: HC Series. 

Features: Shaft design permits 
these pumps to be direct, gear 
or belt driven. A wide selection 
of porting locations is available. 
End or side porting is standard. 





Units may be had with an in- 
ternal relief valve which permits 
regulation of pressures between 
500 and 1200 psi, but cannot be 
used as a control or pressure 
regulating valve. 

Sizes: Available in three sizes 
with capacities ranging from 5.4 
to 10 gpm at 1800 rpm and a 
pressure of 1000 psi. 
Applications: For use with agri- 
cultural implements, tractor 
loaders, industrial trucks, ma- 
chine tools, agricultural and in- 
dustrial power steering systems 
and construction machinery. 


Webster Electric Company 
Racine, Wisconsin 
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AIR VALVES 

oe - with Nylon port exchanger 
Features: Valves are of D-slide 
type, with port exchanger slide 
being operated by a double act- 
ing cylinder in one series and by 
a spring return cylinder in an- 
other series. The Nylon port ex- 
changer has been service tested 
to 50,000,000 cycles and found 
to be undamaged, as was the 
pilot cylinder assembly which 
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What do you want 
CONTROLLED 


with this new 


NP 


Power-Check?P 


Now you can have precision 
speed control of any manually- or 
pneumatically- powered straight 
line motion. 

National Pneumatic’s new 
POWER-CHECK introduces and 
maintains a precise and uniform 
control hydraulically for all or part 
of the stroke. 

The degree of “power-checking”’ 
is predetermined and adjustable. 
Eliminates the need for special skill. 
Completely self-contained — easily 
applied — requires almost no 
maintenance. 2, 4, 6, 8 inch strokes. 

What's your application? 


FREE BULLETIN No. DC-208-B. 
Write National Pneumatic Co., Inc., 
125 Amory Street, Boston 19, Mass. 


- 


| 
eer re et 


<— 
| Mr th Q: 
> eve M 


eteverstt 


Nj iicsuniinn: 
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POWER-CHECK, applied to manually-operated or pneumatically-operated equipment, 
“smoothes out’ power Aydraulically. Typical applications: drill presses, grinders, 


Power-CHECK 


National Pneumatic Co., Inc. 
Boston 19, Mass. 


DISTRIBUTORS — ATTENTION. A few of the best industrial areas may become 
available to distributors of good standing. Write for information. 
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New Products «bility for use with engine gil 
or hydraulic fluid into the gauge 


Coatinmes - POrt. Unit can be quickly dis. 








is of hard surfaced aluminum. used for push-button starting or 
Valves can be operated without as air limit switches for auto- 
lubrication where the applica- matic return of cylinder piston. 
tion dictates oilless operation. Sizes: 2% x 2% x 2 inches in 
Valves operate on pressures size. Capable of delivering media 
from 3 to 200 psi. from full 4 and % inch orifices. 
Operation: Valves can be oper- The valves are ported with cy]- 
inder ports at 90 degrees so that 
valves can be mounted directly 
to rear or side ports of cylinders 
Alrelectric Corporation 
Melrose Park, lilinois connected and is set at the fac- 
Circle 248 on Reader Service Card tory to operate at any differen- 
tial pressure between 10 and 200 






psi. 
PRESSURE SWITCH Applications: For control sys- 
- ++ 10 to 200 psi range = tem actuation and pressure 
Designation: Model 44517 warning for shut-off devices. 
Design: Of simple construction, G. M. Giannini & Co. inc 
2- 2% inches in diameter, this Pasadena, California 
pressure switch is comprised of Circle 249 on Reader Service Card 


ated manually or electrically by a pressure responsive element 

interchanging the operating which actuates a switch that can 

valve units. Also offered are a_ be set at the factory to a pree MYDRAULIC POWER UNITS 
line of speed controls and re- determined pressure. . ++ for high horsepower jobs 
usable fittings and hose. The Features: The unitincludes high Designation: 32-10 Series Roto- 
manual operating valves can be overpressure rating and a suit- draulic hydraulic pumps, fluid 








—— 
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. QUICK-DISCONNECT COUPLERS : 

QUICK-SIMPLE- EASILY COUPLED OR 

POSITIVE COUPLING Fa ES UNCOUPLED WITH FULL 
AND UNCOUPLING didi), YU S PRESSURE ON THE LINES 


SSH 


There is no spurting or loss of 
oil either when coupling or un- 
coupling. No oil gets out— 


No special tools, gadgets or =| 
brackets required. Easily cou =| 





Ne dirt gets in. i 4 pled by hand to 3,000 PSI. 
e Wt Wid fle Vhs —_ 2 . 
SIMPLE AND POSITIVE SYSTEM aprertnne | 
“AUTOMATIC BREAK- SEALED AN 
AWAY" hae yt POSITIVE SEATING VALVE DESIGN WHEN DISCONNECTED 
Available for either single or pecially designed patented sealing system. Guaranteed No oil gets o dirt gets 


multiple line systems. Stand- not to leak either coupled or uncoupled. 


ard or pressure couplers easily in. No special caps, plugs oF 
convert to “Automatic Break- SIZES AND TYPES FOR EVERY APPLICATION other gadgets needed. 


away. Full capacity couplers for all line sizes from ¥" to 1". 
e . 
e e 


Ceeees THE BRUNING COMPANY QRRRae 


Lincoln, Nebraska 
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motors and transmissions. 

Design: Rotating piston design, 
these units may be used as either 
pumps or fluid motors inter- 
changeably. In either case they 
are instantaneously reversible 
with equal performance in either 
direction of rotation. As pumps 
the displacements are 60, 120 
and 180 gpm at 1,000 psi con- 
tinuous, 1,500 psi intermittent. 
Built-in gears allow direct-con- 
nection at 1,200 rpm, 760 rpm or 
472 rpm. Overhang belt or chain 
drives are permitted. When used 
as fluid motors, ratings up to 
300 hp and 19,000 Ib-in of torque 
are obtainable at 1100 rpm. 

Applications: Earthmoving 
equipment, cranes, marine ves- 
sels, mining machines, sawmills, 
steel mills, drilling rigs etc. 

Oliver Iron & Steel Corporation 


Berry Division 
Pittsburgh, Pa. 
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PIPE FITTINGS 

- » « with Dryseal threads 
Sizes: Ranging from % to 2 in. 
Features: A complete line of 
standard J.I.C. steel high pres- 
sure pipe fittings with Dryseal 


pipe threads. The pipe threads _ 


are precision machined by the 
“drymatic seal” threading pro- 








cess. This process eliminates the 
troublesome tapping imperfec- 
tions in female pipe threads such 
as the appearance of wavy sur- 
face threads and tap termination 
steps or notches. The pipe 
fittings are made from bar stock 
and are designed to hold the 
same high pressures as Flodar 
steel tube fittings. Used in com- 
bination with tube fittings, a 
wide variety of unusual connec- 
tions can be made. 


The Fiodar 
Cleveland, Ohio 
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Pee we Be 


SELF-CONTAINED RHODES LEWIS 


4 





HIGH-PRESSURE (3000 psi) COMPRESSOR 


SAVES SPACE, WEIGHT, MAINTENANCE 


features: Integral package 
unit, requires only simple power 
source and reservoir connec- 
tions ... operates 500 hours con- 
tinuous duty per Specification 
MIL-C-7135... used extensively 
in military aircraft pneumatic 
systems..: easy to install and 
service s..takes less than five 
minutes to install or remove en- 
tire package unit. Approved by 
U.S. Navy for installation in 
military aircraft. 


See Rhodes Lewis for these new light-weight products and systems 



































a | oe] 
”" = | =| = 
AC & DC Compressors x . 
Hydraulcally Driven Compressors x x. 
Bleed Turbine Compressors x x 
Fiberglass Pneumatic Receivers x X 
Electrical & Electronic Control Systems x 
AG & DC Motors X x X 
Small Accessory Turbine Drives X x X 
Pneumatic Valves, Operated Electrically or Mechanically X X 
Solenoids, Intermittent or Continuous Duty x x x 
Pneumatic Ejection Systems x x 














Take advantage of Rhodes Lewis engineering knowledge and 
manufacturing facilities in the field of electrical and pneu- 


matic equipment. Your inquiries are cordially invited. 


ELECTRIC 


apes &NGINEERS *-MANUFACTURERS 


eee ere ee 
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New Products 





SPIRAL BACK-UP RINGS 
. Shipped in new mandrel 
package 


Features: Teflon ring supplied 
with bevel or scarfed cut, im- 
proved gap, and wall dimensions. 
The scarfed cut allows the spiral 


to present an almost flat surface 
to the “O” ring eliminating any 
possibility of marking or tearing 
of the ring. The tightening of the 
gap dimension while still allow- 
ing for expansion avoids creat- 
ing a point for extrusion of the 
“OQ” ring under highest pres- 


Continued 


sures. The new wall dimension 
takes into consideration the ac- 
tual ID and OD of groove and 
cylinder wall and permits pre- 
cision fit in both external and 
internal applications. Mandrel 
packaging is a new improvement 
in shipping and storage methods. 
This insures undamaged parts, 
maintains ID and OD of rings 
for ease of installation and also 
allows ease of dispensing indi- 
vidual parts. Type, size and date 
packed is clearly marked on each 
mandrel which avoids costly re- 
checking of sizes. 
Reid Enterprises, 
Los Angeles, California 
Circle 252 on Reader Service Card 


RUBBER HOSE 

- - « for air and oil circuits 
Designation: Vari-Purpose Hose 
Sizes: 4 to 1% in ID 
Construction: Rubber hose, built 
with a tough abrasion resistant 


cover that withstands sunlight 
and weather checking. Is jp. 


separably bonded to a specially 
compounded oil resistant tube 
and reinforced with highest 
quality braided rayon cord. 
Features: Working pressures 
vary from 125 psi in the 1% in 
ID to 300 psi in the smaller ID’s, 
Available in either 1, 2, or 3 
braid constructions. Any desired 
length or in 500 ft bale quanti- 
ties. 
Hamilton Rubber Mfg. Corp. 
Trenton, New Jersey 
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DETECTOR 

... for air-flow and liquid-level 
Designation: Detect-A-Flo 
Operation: Based on the prin- 
ciple that the amount of heat 
conducted away from a constant 
heat source varies with the rate 
of flow of air moving past that 





REDUCE HYDRAULIC MACHINE 





NOW! a dependable source 





MAINTENANCE AND “DOWN-TIME”’ UP TO 907 


... and you can prove it in your own sone 
without immediate cash outlay or purc 

We are willing to prove that this filter will i aii 
precision and production up to 90%. We will send, 
on memo, the installation of» your choice. See pumps, 
valves and spindles take on new life with a 


Db HYDRAULIC 
Oil. FILTER 


STOPS STICKING VALVES, STUCK 
SPINDLES, STOPS CORROSION 


If excessive “down-time" and too many 
service calls are eating into your profits 
try this simple, low cost installation. NO 
COST until you are satisfied 


MAIL THIS COUPON TODAY 








THE BRIGGS FILTRATION COMPANY 
RIVER ROAD, WASHINGTON 16, D. C. 
Without cost of obligation send me: 
Copy of your Hydraulic Booklet 
eww Installation for up to 15 gal. capacity 
_...»-. Installation for up to 30 gal. capacity 


Title 




















for SMALL BORE SPECIAL 
CYLINDERS 





All Mounting Styles . . . For 
AIR-OIL-WATER-VACUUM SERVICE 


After years of building the AIROYAL line of 
standard small bore cylinders we are now fil- 
ling the demand for special small bore cylin- 
ders in sizes from 14” to 214” bore. Send us 
your specifications. Ask for Bulletin 300 on 


standard cylinders. 
We feature cylinders for severe produc- 
tion service and for extreme pressures. 


COMPRESSED AIR PRODUCTS 
MAPLEWOOD, NEW JERSEY 
Representatives in Principal Trading Areas 
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surface. One leg of the unit is 
continuously heated by a small 
internal heater. As the flow rate 
drops, the heated leg expands 
because less heat is conducted 
away. The resulting expansion 
is transmitted through lever ac- 
tion to a strut-and-electrical-con- 
tact assembly in the other leg. 
This motion relaxes the tension 
in the struts and causes the con- 
tacts to move apart, thus break- 
ing the circuit. 





Features: Highly accurate, re- 
sponds to a change of less than 
0.1 in. in liquid level. Can be set 
to respond to any mass rate of 
flow of air in the approximate 
range of 1000 to 50,000 Ib per hr 
per sq ft. It is inserted directly 
in the duct line or tank being 
monitored, thus eliminating lead 
lines, auxiliary fittings, and re- 
lated condensate or clogging 
problems. 

Specifications: Operating tem- 
perature range —65'F to 175 F. 
Operating sensitivity at room 
temperature is less than 0.25 ft. 
per sec. at low flows and less 
than 1 ft per sec at the higher 
flows. Maximum dimensions of 
the unit are approximately 2 by 
2% by 5% in; weight is approxi- 
mately 8 oz. The heater draws 
35 watts at 28 volts AC or DC; 
a 115 volt model will also be 
available. The control can handle 
5 amp at 115 volts AC or'2 amp 
at 28 volts DC. 

Fenwal Incorporated 
Ashland, Mass. 
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INTERVAL TIMER 
+» + uses electronic circuit 


Designation: Type 60 MC 

Operation: Electronic timer op- 
erates to provide a contact clo- 
sure adjustable in duration. De- 
signed so that the interval may 
be initiated by a foot switch, 
push button, pressure switch or 
other contact closing device. 
This contact may be momentary 
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The “Know-How” to Mass Produce 
Precision Hydraulic Equipment 


The hand pump shown above is a typical example of Warner's 
ability to mass produce precision hydraulic equipment. This 
pump is used in connection with a special ordnance application 
requiring high volumetric efficiencies and must be produced to 
very close tolerances. 


Warner is qualified by experience and facilities for the design 
and production of hydraulic equipment for a wide range of uses. 


Warner engineers will welcome an opportunity to assist you in 
the development of special hydraulic equipment to meet your 
particular requirements. 


Send for your copy of an illustrated folder describing typical 
examples of Warner Hydraulic Equipment. 





DIVISION OF DETROIT HARVESTER CO. OF N.Y. INC. 
21535 GROESBECK HIGHWAY « P.O. BOX 3886 ¢ DETROIT 5, MICHIGAN 


DESIGNERS AND MANUFACTURERS OF PUMPS + VALVES ° ACTUATORS 
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Let AETCO do your AN 
Qualification Testing. 


Modern equipment for 
both Hydraulic and Pneu- 
matic units—working pres- 
sures up to 5000 psi. Let 
us help you set your pro- 


duction schedules ahead. 


Both Service and manufac- 
turer's test schedules on 
24-hour programs. 


Modern facilities—experi- 
enced personnel. 


Check with us first. 


AIRCRAFT EQUIPMENT 


TESTING COMPANY 





New Products 





or sustained. Time intervals 0.1- 
60 seconds with two controls. 
Employs one vacuum tube of the 
radio type and one voltage regu- 
lator tube which serves to make 
timing independent of line volt- 
age. It incorporates a unique 


pie we Mite sailenghlenatind 
: 


‘ Th ae 
C i? 


$5443 


electronic circuit to provide ac- 
curate time intervals and opera- 
tion from a momentary contact 
without auxiliary relays. 

Features: Timing unaffected by 
line voltage or frequency vari- 


Continued 


ations; operation from momen. 
tary or sustained contact with- 
out an auxiliary relay. 
Specifications: Power supply, 
105-125 volts, 50-60-cycles, 68 
watts; relay, single pole-double 
throw wired normally open, 10 
ampere contacts; controls, oper- 
ates from momentary contact, 
Application: Wherever an inter- 
val timer is required ; it may also 
be used as a delay timer. It is 
primarily intended for use in in- 
dustrial control applications, 
G. C. Wilson & Co. 
Chatham, New Jersey 
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PRESSURE PICK-UP 

. +. for high temperature use 
Specifications: Field tests indi- 
cate that the stainless steel dia- 
phragm of the new pick-up can 
be exposed to gas temperatures 
in excess of 5000 F without dam- 
age. The heat transfer rate for 
the entire face of the unit is 11 








NICHOLSON AIR-GAS-STEAM TRAPS 


NEVER NEED PRIME 


Nicholson weight-operated traps, under no 
condition, leak pressure medium. This prevents 
the costly loss of air, gas or steam occurring when 
inverted bucket traps lose their prime. Nicholson 
traps hold tight because they have a positive 
water seal and do not depend on buoyancy of 
float to raise valve. Other fea- 
tures: exclusive new oil-elimi- 
nator; special 
hardened stain- 
less steel valve. 

3 types; pres- 
sures to 200, 
500 and 1500 
lbs. Send for... 





CATALOG 
751 
213 Oregon St.. Wilkes-Barre, Pa. 


USA NICHOLSONS LY 


TRAPS: VALVES - FLOATS 

















MONOPAK 


METALLIC PACKING 


Prolongs the Life of 
Hydraulic Cylinders 
£ 
Seals against 
Oil, Water, 
Brine, Air, 
Gases and 
Refrigerants 


ASSURES UNEXCELLED DURABILITY 
Burst-proof, does not blow out... and 
easy to install... Low Friction insures life. 
Now adopted by hundreds of manufacturers esd 
users of machine tools. 

Write for Literctere 


HYDRAULIC_ACCESSORIES 0. 
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btu per sq in per second with 8 
cooling water temperature rise 
of 85 F. Since all exposed parts 
are made of stainless steel, the 
pick-up can be safely exposed to 
highly oxidizing conditions. 

Applications: The water-cooled 





pressure pick-up will help solve 
problems of obtaining reliable 
pressure measurements in high 
temperature systems. It is ex- 
pected to be particularly useful 
in current research activities on 
rocket propellants and jet en- 
gines. 

Control Engineering Corporation 

Norwood, Mass. 
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AIR COMPRESSOR 
+ has 3/2 cfm capacity 


Designation: Series J Air Com- 
pressor 

Size: Weighs 40 Ibs, motor is 4 
hp, 115/230 volt, with overload 
protection switch and capacitor. 
Features: This small compact air 
compressor does not require a 
tank and provides continuous 
volume up to 3% cu ft per min- 














ute and a maximum operating 
pressure of 100 psi. Air devices 
may now be individually fur- 
nished with pressure at a pro- 
duction station, jig, or outdoor 
location without the necessity 
of running expensive piping 
from plant stationary air supply, 
within the capacity rating of this 
compressor. There is no pop-off 
valve nor lubrication required. 
Continuous running during the 
air equipment operation is com- 
pensated for. 


Modernair Corporation 
San Leandro, California 
Circle 257 on Reader Service Card 
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= 
EAGLES 
MICROFLEX 
COUNTER 








“AUTOMATIC ACCURACY” 


If your application requires “batching” of 
liquids, the Eagle Microflex counter will ac- 
curately count the batches for greater effici- 
ency and increased profit. 


For automatic control of materials by time 
or count, send your application problem to 
Eagle’s experienced engineers. Eagle has 
suggested answers and speeded up oper- 
ations! in many plants from coast to coast. 


TELL US YOUR PROBLEMS — WE'LL DO THE REST 





EAGLE TIMERS 
WILL MAKE YOUR 
MACHINES 


EAGLE SIGNAL 





AUTOMATIC "istaskeegtihea 
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Fall Technical Meetings 





National Metal Congress 
and Exposition 


HE 35th National Metal Con- 

gress and Exposition will meet 
the week of October 17-23 at Public 
Auditorium, Ceveland. The Exposi- 
tion will be open from Monday 
through Friday, October 19-23; 
various meetings of the National 
Metal Congress will be held from 
Saturday, the 17th, through the fol- 
lowing Friday, the 23rd. W. H. 
Eisenman, National Secretary of the 
American Society for Metals and 
Managing Director of the Congress 
and Exposition, states that upwards 
of 50,000 registered visitors are ex- 
pected to attend. 

Over 400 nationally known firms 
engaged in the production of metals, 
the treatment of metals, the fabrica- 
tion of metals into component parts 
or products or in rendering services 
to any or all of these, have reserved 
a total of 210,000 square feet of 


exhibit floor space—nearly five 
acres. In addition thousands of 
square feet of space has been set 
aside for special meetings, forums, 
lectures and other activities con- 
nected with the Congress and the 
Exposition. 

The National Metal Congress and 
Exposition is sponsored by the 
American Society for Metals, Amer- 
ican Welding Society, Institute of 
Metals Division, American Institute 
of Mining and Metallurgical Engi- 
neers and Society for Non-Destruc- 
tive Testing. Each of the Societies 
will hold technical sessions. 

The theme of the 1953 show, 
“Metals Market Place of the World” 
will be carried through a number 
of papers and individual exhibits. 





Machine Tool Electrical 
Group to Meet 


HE sixth annual Conference on 
Machine Tools sponsored by the 





SKONLY THREE PARTS 

\K MEETS J.1.c. STANDARDS 

K GREATER FILTERING AREA 
}K SPECIAL TRAP-WEAVE MESH 


The New 


CAPITAL HYDRAULIC OIL FILTER 


WITH MONEL METAL INSERT 


Reservoir Type for Hydraulic and Oil Re-Circulating Machinery 


EASY TO INSTALL - 


SIZES AND SCREENS 


EASY TO CLEAN - 


LONG LIFE + LOW COST 


TO FIT YOUR NEEDS 


@ APITAL eneineerine & Mrccorr 


5837 South Ashland Avenue 


Chicago 36, Illinois 
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Sub-Committee on Machine Tool 
of the American Institute of Elec. 
trical Engineers will be held at the 
Cleveland Hotel, Cleveland, Ohio on 
October 14, 15 and 16. An attend. 
ance of approximately 500 is ex. 
pected, composed largely of electri. 
cal and mechanical engineers of the 
Machine Tool Builders, Electrical 
Manufacturers and large users of 
machine tools, such as the automo. 
tive and the aircraft industries, 


A series of eleven technical pa. 
pers will be presented; the program 
will provide up-to-date information 
on new products, processes and 
techniques. Ample opportunity will 
be provided for the discussion of 
applications and mutual problems 
in connection with various Stand- 
ards, Codes and safety regulations 
applicable to the designing, build- 
ing and use of electrified machines, 

Frederick S. Blackall, Jr., Presi- 
dent of Taft-Pierce Manufacturing 
Company and President of the 
American Society of Mechanical 
Engineers, will address the banquet 
on October 14 on the subject, “The 
Engineer’s Obligation to a Free 
Society.” 

R. H. Clark, Administrative En- 
gineer, Warner & Swasey Company, 
Cleveland, is General Chairman; 
Kurt Tech, Chief Engineer of the 
Cross Company, Detroit, is Vice 
Chairman and V. R. Murphy, Ap- 
plication Engineer, Reliance Elec- 
tric & Engineering Company, Cleve- 
land, is Program Chairman. 





ASME Fall Meeting 
Scheduled for Rochester 


HE American Society of Me 

chanical Engineers will hold its 
fall meeting in the Sheraton Hotel, 
Rochester, N. Y., October 5 through 
7, with the cooperation of the Roch- 
ester Engineering Society and the 
Engineering Institute of Canada. 


Technical sessions on Monday, 
the 5th, will cover machine design, 
production engineering, process in- 
dustries and materials handling. On 
Tuesday sessions will cover fuels 
and heat transfer in addition to 
machine design, metal processing 
and production engineering. On 
Wednesday fuels, safety, manage 
ment, power, education, instruments 
and regulators will be discussed. 
Frederick S. Blackall, Jr., ASME 
president has chosen for his presi- 
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4 WAY PILOT VALVE 








FLUID PRESSURE FROM THIS PILOT VALVE OPERATES THIS SLIDE-TYPE SELECTOR VALVE 




















General Controls AV-14 Series electrohydraulic selector 
valves guarantee positive control of high-pressure and 
high flow hydraulic systems. The pilot valve, balanced 

by opposing continuous duty solenoids, positions 

the selector valve by directing fluid to one end of the slide 
and returning it at the other. This double balance 
permits maximum efficient control with minimum 
current drain. Compact and light weight, with specially 
hardened and optically ground sealing surfaces that 
approach “zero” leakage. General Controls Hi-g selector 
valves provide leakproof control of all fluids at pressures 
ranging from 150 to 3000 psi. For complete information 
on the AV-14 Series, the AV-16 Gate Valve Series 

and Hi-g Limit Controls, send for your copy of 

Catalog 53A today. 


Glendale, California ¢ Skokie, Ilinois 


eration, Industrial and Aircraft Applications. 
FACTORY BRANCHES IN 35 PRINCIPAL CITIES 
See your classified telephone directory. 
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GENERAL CONTROLS 


Manufacturers of Automatic Pressure, Temperature, Level 
and Flow Controls for Heating, Home Appliances, Refrig- 








Fall Technical Meetings 














dential address the subject, “ASME 
Standards Save Lives and Dollars.” 
Plant tours to leading manufactur- 
ing and processing plants in the 
Rochester area have been arranged. 

The annual Calvin W. Rice Lec- 
ture will be given by J. Foster Pet- 
ree, editor of “Engineering”, Lon- 


don, on “The Position of the Tech- 
nical Press in Relation to Indus- 
try.” Carey H. Brown, Manager of 
Engineering and Manufacturing 
Services, Kodak Works, Eastman 
Kodak Company, will deliver the 
Roy V. Wright Lecture on “Engi- 
neering Manpower.” 




















Program of the 


(~ first regular semi-annual 
meeting of the National Fluid 
Power Association will be held on 
Tuesday and Wednesday, October 6 
and 7, at the Hotel Sheraton, Chi- 
cago. The general chairman, John 
C. Hanna, vice president and chief 
engineer, Hanna Engineering 
Works, announces that the meeting 
will be an open one and that rep- 
resentatives of manufacturers of hy- 
draulic and pneumatic components 
and equipment will be welcome to 
sit in on any of the sessions. 


Because the meetings will be held 
the two days immediately prior to 
the sessions of the National Confer- 
ence on Industrial Hydraulics, 


N.F.P.A. Meeting 


which will be held in the Hotel 
Sheraton also, a very considerable 
group is expected to attend. General, 
product and special subject sessions 
are listed; sessions are arranged so 
that registrants may attend meetings 
of special interest to them. 

Details as to qualifications for 
membership in N.F.P.A. will be 
available to non-members at the 
meeting. Organized only last May, 
the Association already has over 
40 company memberships in the 
fluid power field. 


PROGRAM 
TUESDAY, OCTOBER 6 
8:30 A.M. Registration, Hotel 
Sheraton 





10:00 A.M. GENERAL 5p 
SION 

Chairman: John C. H Vi 
President and Chief Engr 
neer, Hanna Engineer; 
Works, Chicago, III, 

“Purposes and Objectives of the 
NFPA” 

General Remarks: J. E. Er. 
kine, Vice President, Racing 
Hydraulics & Machinery 
Inc., Racine, Wis. 

Engineering Standards: J, } 
Pippinger, Vice President 
Double A Products Com. 
pany, Manchester, Mich, 

Education: Ellwood G. Peter. 
son, President, Hannifp 
Corporation, Chicago, Ill, 

Government Relations: L, A 
Shea, Manager, Hydraulic 
Division, Lindberg Engi. 
neering Company, Chicago, 
Ill. 

12:15 P.M. LUNCHEON SES § 
SION 

Speaker: Tell Berna, General 

Manager, National Machine 

Tool Builders Association 


2:15 P.M. PRODUCT SEC 
TIONS SESSIONS 
Concurrent round table discus. 
sion by each product section 
(pumps, valves, cylinders, etc.) 
on a variety of subjects of in 





Get absolutely 


OIL-FREE AIR 
with GAST rotary 


OIL-LESS AIR PUMPS 






Below — Oil-less 3040, end 
late removed. From 17 to 
4 C.F. 








Oil-less Model 1550 | 7 
—8 to 10.5 C.F.M. [_oagets® | 


THEY RUN ENTIRELY without oil in pumping cham- 
ber. Carbon rotor vanes lubricate themselves — 


through thousands of hours’ use. Ball bearings 
grease-sealed for life. You can forget oiling prob- 
lems! 

DELIVERS ABSOLUTELY OJL-FREE AIR. Your pro- 
duct or material can’t be contaminated with oil 





Write for new 


Data Sheet on droplets. 

Oil-less Pumps, FOR BOTH VACUUM AND PRESSURE, Gast Oil- 
showing three less Models are precision-built for dependable high 
types and rat- performance. Sizes from 3.5 to 24 C.F.M.,3 to 
ing tables. 10 Ibs. pressure, 10 to 20 in. vacuum. 


Original Equipment Manufacturers for Over 25 Years 


ao ; (IR MOTORS - COMPRESSORS - VACUUM PUMP) 





(10 THREE HP.) (10 30 18s.) (70 28 INCHES) 
ee «GAST MANUFACTURING CORP, 191 Hinkley St, Beaton Harber, Mick, 
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wet Last! 
A 
Relief Valve 


that 





DOESN'T LEAK 


for pressures 
from .75 to 100 psi 


Features: An extremely precise, adjustable, low-preswt 
pop-off relief valve providing “dead-tight” sealing up ” 
the cracking pressure—quick reseat with zero 
Available in five pressure ranges. 


Design: Incorporates “Circle-Seal” principle employing! 
standard, resilient “O” ring self-aligning between 
seats of a poppet type valve. Standard “O” ring is used fr 
very low pressures. For higher pressures the “O” ring* 5 
supplied with a metal “back-up” ring. 


Construction: Aluminum or brass in standard design; stait 
less steel to order. Connection sizes 4%” or %” male pips 
standard; ys”-20 or ¥«”-18 straight thread, to order. 


Service: For controlling gases safe to release into the # 
mosphere in systems where leakage cannot be tol 
or is undesirable for reasons ef economy. Tem F 
range: —40°F to 280°F, standard; —80°F to 4004 
to order. 














Another Engineering Data Free on Requé 
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terest to members and pertinent 

to trade association activities, 

such as marketing, warranties, 
ratings, nomenclature, engineer- 
ing methods and the like. 

Pump Section—Chairman: J. E. 
Erskine, Vice President, 
Racine Hydraulics & Ma- 
chinery, Inc., Racine, Wis. 

Valve Section—Chairman: J. J. 
Pippinger, Vice President, 
Double A Products Com- 
pany, Manchester, Mich. 

Cylinder Session—Chairman: 
L. R. Burger, Sales Mana- 
ger, Logansport Machine 


Co. Inc., Logansport, Ind. 


WEDNESDAY, OCTOBER 7 
9:30 AM. GENERAL SES- 
SION 

Chairman: B. N. Ashton, Presi- 
dent, Electrol Incorporated, 
Kingston, N. Y. 

(1) “Education” Short talks on: 
(a) In-Industry Training 
(b) Service and Mainte- 

nance Training 
(c) Professional Training 
(2) “Government Relations and 
the Trade Association” 
12:15 P.M. LUNCHEON SES- 
SION 
(speaker to be announced later) 
2:00 PM. ENGINEERING 
STANDARDS SES- 
SION 

Chairman: J. E. Erskine, Vice 
President, Racine Hydrau- 
lics & Machinery, Inc., Ra- 
cine, Wis. 

To acquaint all component man- 
ufacturers with the recom- 
mendations of each product 
section, subsequently break- 
ing up into product groups 
for round table discussions. 

2:30 P.M. GOVERNMENT RE- 
LATIONS SES- 
SIONS 

Chairman: J. G. Jones, Vice 
President & General Mana- 
ger, A. W. Cash Company, 
Decatur, IIl. 

A round table discussion on the 

needs of the industry 

2:30 P.M. EDUCATION SES- 
SION 

Chairman: F. X. Cascone, Hy- 
draulics & Pneumatics Div. 
James L. Entwhistle Com- 
pany, Providence, R. I. 

A round table discussion on the 
needs of the industry 

4:00 P.M. GENERAL SES- 
SION 

Reports from various sections, 

committees and activities. 

Announcement of commit- 

tee appointments and future 

plans. 
Adjournment. 
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Every Electro Dynamic motor is built with 


EXTRA INSULATION in stator slots and between phases 






LECTRO 


xtIVda 


YNAMI 


INDUSTRIAL MOTORS 





WINDING 
is the HEART 
of the 


EXTRA IMPREGNATIONS and bakings of the 
wound stator 

EXTRA HIGH-FREQUENCY TESTING 
of insulation between turns 


From 1 to 250 Horsepower (N.E.M.A. STANDARDS) 





One-piece 
cast iron 


frames. 
~~ 






Permanently 
aligned cast 
iron brackets. 


~ 








WRITE TODAY FOR 





Also a complete line of Direct Current motors and generators 


ELECTRO @ DYNAMIC 


DIVISION OF GENERAL DYNAMICS CORPORATION 
BAYONNE, NEW JERSEY 
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USEFUL LITERATURE 


INDUSTRIAL MOTORS ... “Running Under 
Water for over 50 Years” and “Up from the Sea 
Comes Fabulous Motor Stamina for Industry” 
are pieces of literature released by Electro-Dy- 
namic of General Dynamics Corp. Drip-proof, 
splash-proof, totally enclosed fan cooled and 
totally enclosed non-ventilated motors are types 
illustrated. These range up to 60 hp. Features are 
one piece cast iron frames, permanently aligned 
cast iron brackets, extra insulation in stator slots 
and between phases, extra impregnation and bak- 
ings of the wound stator, extra high frequency 
testing of insulation between turns. 
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HEAT EXCHANGER CALCULATOR ... 
Young Radiator Company has made available a 
2 color calculator, which is operated like a slide 
rule and is used in the selection of shell-and-tube 
type heat exchangers. The calculator provides all 
the necessary data required for the selection of 
standard heat exchangers. It is used to determine 
the square feet of surface necessary to transfer a 
given amount of heat between oil or water on the 
shell side, and water on the tube side. The calcu- 
lator is furnished with simplified operating in- 
structions including tables of tube surface areas 
in square feet. 
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PROTECTIVE SLEEVES ... Protection for 
every need is described in a new Bulletin AH-2, 
just issued by A & A Manufacturing Company. 
Sleeves and boots, molded of a neoprene-base ma- 
terial in a wide range of stock-ring sizes are 
available. Tables give maximum and minimum 
lengths and a wide range of ID x OD sleeve sizes. 
Telescopic sleeves for special purposes are also 
available. 
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AIR LUBRICATOR .. . The Rucker Company 
has released literature on a patented adjustable 
feeder lubricator which supplies oiled air for 
pneumatic tools. It may be installed anywhere in 
the air line, positioned so the compressed air will 
follow the flow. Lubrication is immediately effec- 
tive. Once in the air line with pressure turned on, 
the pressure backs up into the feeder, and by 
means of the breather, into the oil reservoir 
where pressure is equalized. When the operator 


192 





You'll find many valuable 

and design ideas in publications d. 
scribed here . . . copies will }. 
sent you free without obligatic, 


Continued from page 44 


starts the tool the pressure momentarily drops. 
Back pressure in the reservoir forces a fog of oil 
into the air line. This fog of oil, suspended in the 
line, provides lubrication. Specifications of sizes 
available and cross-section view of lubricator are 
included. 
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OIL FILTERS... . Catalog 106 has been released 
by the Marvel Engineering Company, describing 
their sump and line type Synclinal filters for hy- 
draulic oils, coolants and lubricants. The ad- 
vantages of the Synclinal design are listed. 
Dimensional and engineering data on the stand- 
ard 100 mesh, monel filter element, both in sump 
and line types in sizes from 5 to 100 gpm are 
given. Other mesh sizes, both larger and smaller, 
are available. Parts lists, a table of theoretical 
flow and pressure drop, and ASTM standard 
viscosity temperature charts, add to the useful- 
ness of the catalog. 
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FLEXIBLE METAL HOSE ... Bulletin No. 
15-D, issued by the Atlantic Metal Hose Co., Inc., 
describes their line of four-wall interlocking metal 
hose. Features claimed for the high pressure hose 
are, they cannot kink, deteriorate or burst, will 
withstand friction and abrasion, absolutely tight, 
eliminates bends and joints and is easy to handle. 
The high pressure hose is furnished as standard 
(without jacket) with bronze or steel braided 
wire jacket or for both high pressure and high 
temperature with a spiral wire armor. 
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HYDRAULIC OILS... A booklet No. 1300-5 
has been released by Vickers Inc.—“Hydraulics 
for Industrial Machinery”, with sections on types 
and performance characteristics of hydraulic oils 
and the operation and maintenance of hydraulic 
components. Oil viscosity recommendations for 
industrial hydraulic systems using Vickers pumps 
and control valves are given. Operating and 
maintenance precautions with emphasis on 

oil care, are given. Suggestions on oil changes, 
cleaning and flushing the system and the use of 
oil filters and air cleaners are very practical. A 
maintenance check list and a trouble shooting 
chart add to the usefulness of the bulletin. 
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he Fall ViperRing 





Keeps The Piston Rod Clean! 


Since 1944—Spring-Loaded with "Squeeze Grip Action" and (dry) Lapped True Circle 


Keeps the Piston 


ROD Clean 


In Extreme 
Temperatures 


CWE 






SPRING 
LOADED 


wit 
SQUEEZE 





















Used During World War 
ll and ever since by the 
Military 


Fall Wiper Rings Spec. 
MIL-S-5049 are AN Ap- 
proved. 





Squeeze Grip 
Action Does It 


The 3-piece Fall Wiper Ring assembled 
into one piece as covered by patents 
consists of (1) a one-piece Split Wiper 
Ring (body) with two flanges or groove 
in its O.D.; (2) a one-piece split com- 
pressor spring assembled in the groove 
(3) an endless cover band surrounding 
the spring in the groove which causes a 
squeeze grip action on the piston rod. 


The Fall Wiper Ring is available from '/2"' 
to 13°* dia. Militery part numbers from 
AN6231Al to AN6231A71. Write, wire or 
phone us regarding your wiper needs. 











The FALL 








OPEN JOINT PERMITS 
A STREAK OF DIRT 
AT JOINT OPENING 





end other patents pending. 


Exclusive 
Spring-Loaded "Squeeze Grip Action"— 


1. Eliminates spotty or erratic contact on rod. 

2. Provides longer life because the spring in the “Squ:sze Grip” 
takes up all wear, while the light-tight wiping edge continues to 
grip the rod. 

3. The Spring Loaded "Squeeze Grip" Action on the rod is exactly 
the same for any number of rings of a given size because the pounds 
of breakout friction is individually controlled in each ring. 





Exclusive 
Factory Lapped (dry) by 
Pre-Actuating 


In addition to complying with Spec. 
MIL-S-5049, we create a worn-in 
true circle contact on piston by care- 
fully pre-actuating each ring. This is 
done to avoid a wearing-in period 
after the ring has been installed .. . 
a period during which the ring might 
not completely contact the piston 
with the possibility that small metal 
fragments would wear off and enter 
the packing gland. This pre-actuating 
process is used by us exclusively and 
insures immediate true circle con- 
tact, from moment of installation. 
Only when the Spring Loaded 
Laeed tant’ action and ae 
Lappe ry) features are combine 
can full wiper contact and a light- PASSAGE OF DIRT (except 
. —- at Joint) 

tight wiping edge be assured. i 

Illustration above, right.) This full wiper contact is long-lived because 
the spring in the "Squeeze. Grip" action takes up the wear while the 
light-tight wiping edge continues to grip the rod. 


"CJ" Closed Joint Wiper Ring 





NOT FACTORY LAPPED 
(DRY) - LEAVES DIRT 
ON ROD 














Ne 
FACTORY LAPPED (DRY) 
WITH "SQUEEZE GRIP" 
ACTION ON ROD—STOPS 


Another First for FALL Wiper Rings! The FALL "CJ" Closed Joint Ring has been especially designed 
for those applications requiring absolute freedom from dirt passing through joint of ring to bearings or 
packing. (See illustations at left.) This FALL Closed Joint ring has the same Spring Loaded "Squeeze 
Grip" Action and Factory Lapped (dry) wiping edge as our regular 3-piece "3C" type ring and func- 
tions exactly the same BUT with the added assurance that NO dirt passes through the joint. Patented 


FALL "3C" three-piece Wiper Rings are available in all sizes to including 13" 
diameter. FALL "CJ" Closed Joint Wiper Rings are available in certain sizes now, 








other sizes soon. Our engineering staff will gladly work with you in solving your wiper 


ring problems. Write, wire or phone us. 


Ace Products Company 








Xa 


"CJ" WIPER'S CLOSED 


JOINT KEEPS THE 


ENTIRE ROD CLEAN 
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ADDED FEATURE in Midget 2 & 3 Way Solenoid Valves 


ASS 5 Kya 


(Explosion-Proof 


~~ 


am 


—™ : 
—_ protection for 


Personnel, Production & Plant 


ASCO Midget Valves are now available with explosion-proof 
housings, designed in accordance with Underwriters’ recom- 
mendations for use in Class 1, Group D hazardous locations. 
These Bulletins 8262 & 8314 ASCO Valves with the Explosion- 
Proof Solenoid Enclosure (they're also water tight) may be just 
what you need. Classed as “small” valves, they are doing a big 
job in the automatic and remote control of air, gas, water, 
light oils, refrigeration and other fluids. 
Bulletin 8262 Two-Way ASCO 
en Solenoid Valves (Illustrated) can 


| be obtained with by-pass and 
te 
other adjustments are necessary. 
These valves can diso be mounted 
in any position and will give 
positive tight shut-off. 


; metering devices. Valves can be 
BULLETIN 8262 


installed in any position. Bulletin 
2-Way Valve (Normally Closed) ++ 


8314 Three-Way Valves can be 
applied to any 3-way valving 
(Available for all commercial and industrial voltages) 
or 


requirement regardless of flow 
directions or pressure application 
points; no change of springs or 
(inches) 1/ / 
(inches) / 
l 





Ibs./sq. in. 
psi in steel; 500 psi in brass. 
**Also available normally opened. 


BULLETIN 8314 
3-Way Valve 
(Available for all commercial and industrial 
Material Brass or Stainless 
Size 1 
(inches) / 








Ibs./sq. in. 


lower for | 


Since 1888 ASCO Engineers have specialized in the constantly 
expanding field of Electromagnetic Controls. They have pio- 
neered many new developments and have revolutionized many 
of the older concepts of automatic controls. Industry looks upon 
ASCO as one of the leaders in Electromagnetic Controls. Why 
not let our engineers help you with your problem whether it 
involves control on a machine of any kind you are designing or 
control of liquid or gas in your plant? 

We also manufacture other types of Electromagnetic Controls 
including Automatic Transfer Switches; Remote Control Switches, 
Contactors, Relays and complete Control Panels. 


Write for free pamphlet 
“Small Solenoid Valves.” 


(ee Automatic Switch Co. 


385-H LAKESIDE AVENUE + ORANGE, NEW JERSEY 
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RESEARCH SERVICE . Commonwealth 
Engineering Company of Ohio has released a 12 


page booklet, “Ideas Into Dollars”. The company 


offers a research service from the idea, to the 
pilot plant or model, to final production in a com- 
plete plant. Its service includes hydraulics, pney- 
matics, mechanics, electricity, electronics, chemi- 
cal, bacteriological, or a combination of them. A 
company organization chart is given and the 
general work procedure is outlined. 
Circle 215 on Reader Service Card 


EDGE POSITION CONTROL ... Askania 
Regulator Company has released a new 12 page 
bulletin #161, describing their Edge Position 
Control. Photos and diagrams explain the com- 
ponents of the control system. Shows schematic- 
ally how the Edge Position Control is installed 
and illustrates models for medium, heavy and 


extra-heavy duty applications. 
Circle 216 on Reader Service Card 


“O” RINGS ... W. S. Shamban & Company has 
released an Engineering Bulletin No. 1013, de 
scribing “O” rings for special sealing, where 
rubber “O” ring compounds are unsatisfactory. 
They are made from Kelon-T (Teflon), Kelon-F 
(Kel-F), Kelon-Y (Nylon) and Kelon-E (Poly- 
ethylene). Heat resistance, chemical inertness, 
low coefficient of friction are characteristics of 
this material. They are unaffected by oils, acids, 
bases or solvents. Applications are suggested in- 
cluding hydraulic, pump, valve and aircraft. 
Circle 217 on Reader Service Card 


ROTARY PUMPS... A pump engineering man- 
ual released by Pioneer Pump & Manufacturing 
Co., describes the coolant and lubricant pump, 
made by this company. The Rollway, a rotary 
mechanical pump and the Pioneer, an open im- 
peller type pump are fully described, together 
with ratings, performance and various applica- 
tions of each. All performances shown on capaci- 
ty charts are based on actual tests. Rollway pump 
ratings are based on handling lubricating oil at 
a viscosity equal to No. 10 S.A.E. The Rollway 
Pump is a slow speed, positive displacement unit, 
built primarily to handle liquids which have lubri- 
cating properties. It is built in various models for 
capacities from 1 to 40 gpm. The pump develops 
a high vacuum and may be set considerably above 
the surface of the liquid being pumped without 
danger or loss of prime. Complete installation 
dimensions are given along with suggested 
mountings. 
Circle 218 on Reader Service Card 
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gota TENSION LINKAGE 


problem? 


If you design hoists, lift trucks, counterweight 
suspensions, controls or any type of equipment where you must 
transmit pull or lift something, Baldwin-Rex® Roller Chain, 
Leaf Chain or Block Chain is likely to be 
the answer to your linkage problem. 





here’s a good example: 
increase of travel distance on a hydraulic lift. The chain, fixed 
at one end, passes over the sprocket, and is attached to the is frequent and shock loads are severe, so 
lift platform. The sprocket shaft is carried on the hydraulic chain is the answer. If the lift is mounted on 
plunger rod. In the arrangement illustrated, vertical move- a truck, severe shock and fatigue stresses 
meat of the platform is twice that of the plunger. Movement are imposed onthe chain as the truck moves. 
wh 


Transmission from a double-acting hydraulic cylinder to a shaft. 
Since motion must be transmitted in two directions, an idler 
sprocket is required as shown in the illustration. Since opera- 
tion may be practically continuous, and shock effects are 
probable, chain is the answer.When this type of installation 


is applied to rudder control, shock and fatigue considera- 
tions are especially important. 








our Tension Linkage bulletin 
Covers typical examples of other important facts you'll find 
tension linkage applications ... useful in your work. Send for your free 
helpful step-by-step data on equipment copy today. Just fill in and mail the 
selection and examples to guide you PPaEp coupon below. There is no obligation. 
in making your selections. There ie Latkes 
are tables of dimensional data and Bs... 






y=0 =~ 





. oe BALDWIN-DUCK WORTH 52-402 ! 

ren Division of Chain Belt Company t 

399 Plainfield Street 1 

ALD om: Springfield 2, Mass. 7 

= Send me my copy of Bulletin No. $1-10 cover- ‘ 

: ing Tension Tinton. : 

/. ROLLER CHAINS : ee a : 

y} PRODUCT 4 : Company.. eeeeeseseeseeeeseeee Dept. eeeesesee - 
Cr y Address eee eee ee eee eee eset eeee eeeeeeeeee | 
aim Belt company SOE RE practic 

OF MILWAUKEE eee 
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control 
problems ?? 


AL SIN VALVES will 
a > solve them... 


' %. Pedal type, four-way shown, 
% Treadle type for full foot 
| support also available. 


Tri 
Foot Actuated 


Pilot Actuated 


*%, 
oe 
> 


wd. oye 


Cam Actuated 


- +. and at LOWER COST. 


First cost is lower. Also, maintenance cost 
is lower because one spool assembly Is the 


} VALVE can be completely disassembled 
with en ordinary screw driver without 
disturbing pressure line connections. 


SEND FOR YOUR FREE CATALOG 


Hand Actuvated 
A few territories are open for distributers. 


VERSA 


PRODUCTS COMPANY, INCORPORATED 


HOLE Ri BR 4, Pe a. a he) 4. 
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COMBINATION MOTOR STARTERS ...A 
new bulletin, Number 514 & 515, has been issued 
by the Industrial Controls Division of Federal 
Electric Products Company. Various types of 
combination motor starters are illustrated and 
described, including detail drawings of special 
features. Specifications and dimensions of the 
enclosure types are included. 
Circle 219 on Reader Service Card 


INDUSTRIAL AIR HOSE... A new bulletin 
issued by Quaker Rubber Corporation, Division 
of H. K. Porter Company, Inc. describes seven 
of this company’s complete line of industrial and 
general purpose air hoses. Full specifications and 
service recommendations for each type are given. 
The uses vary from heavy-duty construction 
through digging and drilling operations to many 
heavy and light industrial and commercial uses 
for air hose. Size charts showing working pres- 
sures and weights for various diameters are 
given. Also covered in the bulletin are the types 
of couplings best suited for the specific hose. 
Circle 220 on Reader Service Card 


POWER TRANSMISSION SERVICES ... 
Four services—job analysis, components, engi- 
neering and design, manufacture and installation 
are offered by The Rucker Company, specialists 
in hydraulic and pneumatic power systems. These 
services are described and illustrated in a new 
four page bulletin. A brief history of the Rucker 
organization and a brief review of the engineer- 
ing, design and special manufacturing services 
they are equipped to render are covered. 
Circle 221 on Reader Service Card 


PNEUMATIC CONTROLLER ... Fischer & 
Porter Company has issued a four page catalog 
'#53-11, which describes their new field-mounted 
pneumatic controller. The catalog shows a work- 
ing sketch of this motion balance controller and 
includes schematic diagrams of three-line and 
four-line field-mounted controi systems. 
Circle 222 on Reader Service Card 


ELECTRONIC CONTROLS ... A new edition 
of “Cutting Production Costs with Electronic 
Controls” has been announced by Photoswitch 
Incorporated. The new edition contains 45 case 
studies. In each case a standard package elec- 
tronic control solved a troublesome production 
or cost problem. Examples include timing, cy- 
cling, weighing, measuring and counting opet 
ations. 
Circle 223 on Reader Service Card 
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CULM 


sétifaction? 


J-M Moulded Packing Cups, in- 
stalled on air cylinder piston of Morgan 
Laundry press, provide tighter, more 
efficient seal and eliminate trouble- 


ey 





some maintenance problems 


When Morgan Laundry changed to J-M Moulded Packing Cups, they found: 


“Maintenance on packings 








W 
m 7 © ca 99 
- 
practically eliminated... 

The Morgan Laundry, large supplier to hotels and Packing Cups on original equipment. These custom- 

institutions, encountered excessive down time for made materials may be used on practically all types 
. maintenance of their laundry presses. Packings of air- or hydraulic-operated cylinders. They help 
g supplied as original equipment on the air cylinder improve operating efficiency, and they make pos- 
d pistons of the presses needed frequent lubrication sible easier, cleaner maintenance. These factors are 
- to prevent drying out. It was difficult to maintain especially important in critical installations such 
d proper cleanliness of the equipment. as hospitals and hotels, as well as laundries and 
d h li ‘ 

When the company replaced the conventional other strviae Soteimaanats 

material with J- i i ‘ : . 

lif oo J Moulded Packing Cups, poeeng J-M Moulded Packing Cups are available in a 

lie was increased. These packings required prac- ; wok : 

; ; pom variety of compositions to meet a wide range of pres- 

tically no maintenance, and the danger of soiling ; .. 

1 oe : sures, temperatures and service conditions. For more 
n aundry because of relubricating packings was com- , : . 
; pletely eliminated information on all types of Johns-Manville Moulded 
. . Packing Cups, write to Johns-Manville, Box 60, 
Designers and manufacturers can offer their cus- New York 16, N. Y. In Canada, 199 Bay Street, 
. tomers many advantages by providing J-M Moulded Toronto 1, Ontario. 
1 
o q * 

JM Johns-Manville PACKINGS & GASKETS 

ICS October, 1953 
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INSULATING JOINTS .. . Bulletin No. 223, 
released by Barco Manufacturing Company, de- 
scribes ball, swivel, revolving and swing joint 
types of insulating joints for pipe lines to clean- 
ing, plating and anodizing tanks, in order to 
prevent electrolysis in pipe lines. The joints are 
available for water, steam, gases, and other fluids, 
in malleable iron, in sizes 4% to 3 in standard, 
however, they can also be furnished in’ steel and 
alloys in 4 and 6 in sizes, screwed or flanged. 
These insulating joints have the unique feature 
whereby the ball is completely supported in two 
gaskets, which are insulating material. Thus the 
casing and ball are supported by the gaskets, pre- 
venting the flow of electrical currents through 
the metal parts. 
Circle 224 on Reader Service Card 


DRIVE CHAINS... Chain Belt Company of 
Milwaukee has released a new bulletin 353-59 
on its drive and conveyor “ Chabelco” series 
chains. Exploded views of both the drive and con- 
veyor chains show component parts and details 
of the chain construction. The advantages of the 
new R and RX (offset sidebar drive chains) and 
the RR (straight sidebar conveyor chains) de- 
signs which result in higher strength, longer life 
and smoother performance are outlined. A handy 
reference table, including chain part numbers, 


dimensional specifications and sprocket informa. 
tion is given. In addition to this the average 
ultimate strength and working loads of each 
chain are referenced. 


Circle 225 on Reader Service Card 


SYNTHETIC RUBBER SEALS .... Three 
categories of seals—static, dynamic and wiper 
are briefly described and illustrated in an 8 Page 
bulletin, issued by Dowty Seals Ltd. One page is 
devoted to the Dowty Bonded Seals—rubber 
bonded to metal rings—for both aircraft and in- 
dustrial use. A chart showing the standard seal 
sizes furnished and illustrations showing cross- 
sectional views of typical seals, is included. The 
company’s engineers are available to advise on 
special sealing problems. 
Circle 226 on Reader Service Card 


REVISED AIR AND HYDRAULIC CATA- 
LOGS .. . The Logansport Machine Company, 
announces design and/or dimensional changes 
in the following catalogs: Air Control Valves 
Catalog 100-4; Hydraulic Control Valves, Cata- 
log 200-4; Stationary and Rotating Air Cylinders 
Catalog 100-1; 750 Series and Rotating Hydraulic 
Cylinders Catalog 200-3; Rotocast Hydraulic 
Cylinders Catalog 200-2; Heavy-Duty Mill-Type 
Air Cylinders Catalog 100-2. 
Circle 227 on Reader Service Card 











Air and Hydraulic Cylinders 


FOR HEAVY-DUTY AND STEEL-MILL APPLICATIONS 





TO MEET ALL SIZE AND PRESSURE REQUIREMENTS 
Sys-in. bore by  BORES TO 36 IN. DIAMETER 
: STROKES OF 50 FT. AND LONGER 


inder built by 
Lincoln for steel- 
mill ga LINCOLN MACHINE COMPANY will design, eng 
i neer and build standard or special hydraulic and pnev- 
matic cylinders with trunion, rod-end flange, blank-end 
flange, foot, clevis or center-line mountings. 














2-stage 5000-pss 
cylinder built by 
Lincoln for cold- 
extrusion press. 
Dimensions: 20- 
in. bore by 19- 
in. stroke, and 
4-im. bore by 
19-in. stroke. 


Call on LINCOLN when you require large, 
powerful rotating or non-rotating hydraulic 
cylinders, heavy-duty mill-type cylinders, of 
standard hydraulic and pneumatic cylinders. 
Our engineering department will give yo 
fast, practical assistance in design problems 
.. AND our modern plant will build yout 
cylinders quickly and economically. 


WRITE TODAY 
FOR LINCOLN’S 
CATALOG. It gives engineering data 
on many types and sizes of heavy-duty 
cylinders. 


LINCOLN MACHINE CO. 


Weert 2nd: STREET © Satu OH!O 
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Dirty Hydraulic Systems 
cleaned in 50 hours or less by 


SUNVIS 1.0. 700 OILS 


No Loss of Production 


Sunvis H.D. 700 Oils 








e@ remove sludge and gums without affecting packings 
e pick up contaminants and carry them to the filter 
@ prevent rusting of clean parts 


e are available in viscosities to suit all hydraulic pumps 


Learn more about the advantages of cleaning dirty hydraulic 
systems with Sunvis H.D: 700 Oils. Call your local Sun Office or 
write SUN OIL COMPANY, Philadelphia 3, Pa., Dept. AH-10. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILADELPHIA 3, PA. @ SUN OIL COMPANY LTD., TORONTO & MONTREAL 
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14" and 4" Double Solenoid Valves 


Their reduced amperage requirement 
simplifies electrical circuits 


@ These valves are extremely simple in design — 
but ruggedly built — and will give millions of cycles of 
efficient, trouble-free, dependable operation. For air to 
125 psi, vacuum, or low pressure hydraulic service. Up 
to 300 cycles a minute. Solenoid armature bears directly 
against the valve plunger eliminating levers, links, pins, 
etc. Low amperage requirement simplifies the electrical 
circuit. The valve is reversed by energizing first one 
solenoid, then the other. The valve and both solenoids 
are mounted on an aluminum base, and can be removed 
independently without disturbing the piping. 2-way, 
3-way, double 2-way, 4-way and 5-way actions. 






DESCALING VALVES 

Specially designed for descaling hot strip and large 
steel forgings. Widely used. 2°’ to 6"’ sizes. Capacities to 
1550 Gals./Min. Design eliminates destructive water ham- 
mer and reduces hydraulic shock to a minimum, 


HIGH PRESSURE STRAINERS 

Used ahead of descaling 
valves to prevent foreign material 
from plugging spray nozzles caus- 
ing scale streaks in strip—also in 
hydraulic lines to protect valves, 
cylinders, and other machinery. 
1%"' to 6" sizes. Highly efficient. 
Easily cleaned. 


For Fully Descriptive Data Sheets Write; 
Cc. B. HUNT & SON, Inc. > — 


Hond. Foo. l € am. Pilot 


e™ 
ae 's 
4 
0 s 
‘tou 


Diaphragm and Solenoid Contro! Vaives 


SALEM, OHIO 


1994 EAST PERSHING STREET ° 
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SILICONE RUBBER PRODUCTS. ...A new8 
page bulletin AD-147 describing many of the 
silicone rubber products made by The Garlock 
Packing Company has just been issued. The sili- 
cone rubber products described in the bulletin 
include diaphragms, gasketing, sheet packing, oil 
seals, rings, insulation tape, rod and valve stem 
packings and molded shapes for various indus- 
trial uses. Heat-resistant and aging-resistant fea- 
tures are pointed out and examples are included 
of typical applications. 
Circle 228 on Reader Service Card 


HYDRAULIC JACKS... A new general catalog 
No. 53, on its line of mechanical and hydraulic 
jacks, hydraulic pullers and special purpose jacks, 
has been issued by Templeton, Kenly and Com- 
pany. The catalog is file-sized and contains 34 
pages of application pictures and information, 
detail drawings, specifications, plus a full listing 
and illustration of all accessories and attachments 
that are available. A handy index is provided for 
quick reference. Included also is the remote con- 
trolled hydraulic jack, ratchet lowering jack, 
screw jacks and a variety of special purpose 
jacks such as mine roof jacks, trench braces, tie 
removers and replacers. 
Circle 229 on Reader Service Card 


VERTICAL TRIPLEX PUMP... The Ajax 
TP-4000 Series Pump designed primarily for oil 
recovery, is also adaptable for industrial use in 
pumping oil, brines, and alkalis, solvents, wastes 
and other hydraulic pressure services. The pump 
is described in booklet #531, issued by Ajax 
Iron Works. Cross-sectional views of the pump 
show the distinctively simple design and con- 
struction. Specifications are given. Performance 
curves are graphically shown. The pump is of 
vertical design. It is a triplex high speed recipro- 
cating unit, capable of continuous operation. The 
entire power end of the pump is enclosed, afford- 
ing protection from the weather. Roller main 
bearings are provided. 
Circle 258 on Reader Service Card 


QUICK COUPLER ... Catalog No. A718, re- 
leased by Henry Valve Co., describes their Wave- 
Flow Quick Coupler, recommended for certain 
pneumatic and hydraulic line applications. A 
cross-sectional view of the coupler, together with 
features of its design are included. Two types of 
couplers are available. One has a swivel connect- 
ing cap so that no twisting of hose is necessary 
in connecting or disconnecting. The other has a 
connecting cap fixed in position on the plug half 
so that the hose must be twisted slightly in con- 
necting or disconnecting. 
Circle 259 on Reader Service Card 
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What’s U. S. Rubber doing 
with hydraulic oil seals? 







Shown on this tractor is the machined 
cylinder whose pistons contain the 
“U” cups used as hydraulic oil seals. 











“U.S.” is making hydraulic oil seals do a better job by 
constructing them of Enrup, a thermosetting plastic 
compound fabricated and molded entirely by United 
— conse Company engineers. Five sizes of this 
seal are being used on machined cylinders on tractors +a 
and other heavy road-building phe sama These seals These are the “U” cups poagerrig ets ts seey 08 walk, See 
last much, much longer than the seals previously used. made of Enrup, used as a (ar oe et ee Wh) ont coagssh 
Enrup has unusual abrasive resistance, can be molded hydraulic oil seal on trac- - _ prepay me soe are 
to close tolerances, and can be machined. It has high tors and other heavy road- : - a Ne ee eee 
impact strength and great toughness. You may find that building equipment. msn — A gawd ae See 
Enrup is just what you have been seeking to improve pa ep Ry 
your product. Consult any of the 25 “U.S.” District 
Sales Offices, staffed with engineers to serve you, or 
write to address below. 


t 
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“U.S.” Research perfects it 
“U.S.” Production builds it 
U.S. Industry depends on it 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION « ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
—_ * Belting + Expansion Joints *« Rubber-to-metal Products + Oil Field Specialties + Plastic Pipe and Fittings Grinding Wheele « Packings + Tapes 
olded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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STEEL 
=— HYDRAULIC 
COUPLINGS 


“THE MOST COMPLETE FITTING LINE” 








JIC FLARED TUBE 
DRYSEAL PIPE FITTINGS 
RESTRICTORS 

LATERALS 

BARBED HOSE STEMS 
HYDRAULIC ACCESSORIES 


new products : 


NEEDLE VALVES 
5000 PSI 
Compact, bar stock body 
Use for shut-off or metering 
Tube or pipe outlets 
Line or angle 


BALL CHECK VALVES 
*® Compact, bar stock body 
® Tube or pipe outlets 


® Fixed or adjustable spring 
loading 


SWIVEL ELBOWS 
© 1200 PSI 
® Tube or pipe outlets 
® Rotates 360° 


PIPE NIPPLES 
*® Clean bore, seamless steel 
tubing 
® Dryseal NPTF threads 
© Cadmium plated 





Representatives in principal cities 
WRITE FOR CATALOG #53 





MANUFACTURING CO. 
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HYDRAULIC PUMPS. ... A brochure present- 
ing 8 models of external gear pumps is released 
by Oil Hydraulics Division Webster Electric 
Company. The types include the HB series, avail- 
able in either face or wet sump mounting, or as 
sealed unit for sizes from 1.8 to 2.9 gpm at 180 
rpm and 1000 psi. An internal relief valve is avail- 
able. Another type the HC series, an especially 
compact design, is available in 3 sizes from 5.4 to 
10 gpm at 1800 rpm and 1000 psi. The units are 
available with internal relief valve permitting 
regulation of pressures between 500 and 1000 psi, 
Both series are especially recommended for power 
steering systems, machine tools and mobile equip- 
ment. 


Circle 260 on Reader Service Card 


TUBING DATA CARD ... A new technical 
data card #154 designed to aid in the design and 
operation of tubular equipment at elevated tem- 
peratures and pressures has been issued by the 
Tubular Products Division of The Babcock & 
Wilcox Company. The data card tabulates the 
maximum allowable stress values of a complete 
range of seamless and welded carbon, alloy and 
stainless steel tubing and pipe. The data card is 





Seal of Proven Performance 








Chucks @ Silencers 


@ Hydraulic Pumps ¢ 
Air Controls °® 


Cylinders ° 
Compressors 

Machine Feeds 

Quiet Exhausts 


“Valves © 

- Solenoids 

-Pilots °@ 
Write for Clamp Cylinders © 
Catalog Stocks in Principal Cities 


400 PREDA STREET + SAN LEANDRO CALIFORNIA 
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DIRECT 
HYDRAULICS 
IN HEAVY 
INDUSTRY, 












HYDRAULIC 
POWER AT THE 
FINGER TIP 






ee Wb PR enenee 


Mra yyesy’ 


—_ 
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Direct hydraulic power systems, powered by 
Electraulic High Speed Pumps, save money 
in the Shipyard — immune to frost — inde- 
pendent units not affected by demand of 
adjoining machines—any desired pressure im- 
mediately available—great economy of power 
and maintenance. The Electraulic All-Hy- 
draulic Control System gives hydraulic pres- 
sure by finger-tip control, without solenoids. 





The Plate Edge Planing Machine is il- 
lustrated by courtesy of Hugh Smith 
(Possil) Ltd. 


DIRECT HYDRAULIC SYSTEM 








HIGH SPEED PUMPS 





TOWLER BROTHERS (PATENTS) LTD., RODLEY, Nr. LEEDS, ENGLAND 


Sole Agents: U.S.A. and CANADA:— MACMILLIN ENGINEERING CORPORATION 
1737 HOWARD STREET, CHICAGO 26, ILL. © AMbassador 2-119! 
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A\air CONTROL VALVES 


3-WAY..4-WAY 
PILOT OPERATED 
VALVES 


Short operating 
stroke gives ex- 
ceptionally high 
speed perform- 
ance. 





Uses small, low- 
power, nationally- 
known solenoids. 


Small, compact, made with non-corrosive materials. 
3-way (norm. open or closed) and 4-way operation full 
port sizes 4", 34", 4” and 34”. 


3-WAY... 4-WAY 
SOLENOID 
OPERATED 
PILOT 
VALVES 


Direct acting—4" pipe tap 
for pressures to 150 P.S.I. 


Light aluminum construction. 


Operates master valves, or 
small cylinders up to 3” in 
diameter. 





SPEED 
CONTROL 
VALVE 


Efficiently controls speed 
of piston rod of cylinder. 
Restricts air being ex- 
hausted from cylinder. 


Used on air or hydraulics 
—pressures to 1200 P.S.I. 


Sizes 14", 4%" 14" and 34’. 
Write for bulletin and attractive O.£.M. and quantity discounts 


AUTOMATIC VALVE CO. 


37419 Grand River Ave. 
FARMINGTON, MICHIGAN 
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complete with notes and formulae for the calcy- 
lation of the maximum allowable working pres- 
sures of tubing and pipe. 

Circle 199 on Reader Service Card 


REVOLVING JOINTS ... The Rotherm Engi- 
neering Company is producing a new type o, 
joint capable of handling all types of hydrauli 
steam and oil pressure at temperatures from —65 
F to 500F. The new joints are described in Cata- 
log No. 11. Features are no bearings, no lubri- 
cation and low turning torque for use on air, oil, 
water and gas. Three designated styles are fur- 
nished—without syphon, with stationary syphon 
and with rotating syphon. Complete dimensions 
are given for installation purposes, together with 
cross-sectional views. A research and develop- 
ment service is offered and is equipped, through 
their test laboratories to make all types AN 
specification tests on equipment, such as hy- 
draulic, air steam and electronic equipment in- 
cluding salt spray tests of all types. 
Circle 198 on Reader Service Card 


OIL FILTERS ...A new 12 page bulletin 
#MK-0553 describing its full line of Micro-Klean 
filters for liquid applications, has just been pub- 





EQUIPMENT LASTS LONGER 
--- PERFORMS BETTER... 
when the 


ARIDIFIER 


SCRUBS, CLEANS AND DRIES 
On Air and Gas Lines 


OUTLET LASTS LONGER because... ; 
The Aridifier’s patented centrifugal-baffle 
action traps 92% of all dirt, oil, scale and 
water in gas or compressed air . . . and 
drains off these troublemakers before they 
can damage tools and equipment. 


PERFORMS BETTER because... 














The Aridifier protects tools against the 
freezing, fouling, caking and corrosion 
caused by dirt and foreign matter . . . a 
sures the clean, dry air and gas that means 
better spray work, painting, lacquering, 
sand blasting, air cleaning, and similar 
operations. 


Easily installed, the Aridifier maintains itself. 10 
models. Capacity range; 7 CFM to 17,000 CFM. 






learn HOW the Aridifier 
scrubs with a patented cen- 
trifugal-baffle action. 


Write for This Catalog ) 
Now! r 


DRAIN 
logan ENGINEERING CO. 
4920 W. Lawrence Ave., Chicago 30, it. 
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Custom built pressure gauges in 
all ranges from 15 to 30,000 psi, 
in dial sizes from 44” to 12”, 


Write today for Bulletin 47 


Acme Gauge & Instrument Co., Inc. 
30 Main St. Brooklyn 1, N.Y. 

















UNBRAKO 


dryseal-thread 
PRESSURE PLUGS 


Internal Root Crushes External Crest Here 


External Root Crushes Internal Crest Here 


In tightening of UNBRAKO Pres- 
sure Plugs, the roots of the 
flattened threads actually crush 
the sharper crests of the mating 
parts. Major and minor diameters 
are positively sealed, pressure 
tight without ——— Stocked 
and sold by leadi industrial 
distributors everywhere. Write 
for literature. SPS, Jenkintown 
2, Pennsylvania. 





Cha Sled Gear : b SINR FOR THE FUTURE 
UNBRAKO SOCKET SCREW DIVISION 


JENKINTOWN GE PEANSYLVANIA 
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= PUMPS 
VALVES 





“HUSCO" manufactures a complete line of hydraulic 
cylinders, control valves, pump units, lever-operated 
check valves, swivels, and special controls. These 
include: 


Pressure actuated reciprocating valves to actuate 
double-acting cylinders . . . the Series 3000 Control 
Valves, "the valve with the horseshoe ports” and a 
new 3500 Series Control Valve .. . relief and flow- 


control valves . . . hydraulic pumps to 1500 psi and 
5 gpm capacity . . . hydraulic package power units 
. and 


“HUSCO" CUSTOM BUILT HYDRAULIC CYLINDERS 
Complete lines of single-acting and double-acting 
cylinders, differential type, as well as telescoping 
cylinders, are available. All cylinders are built to 
customer application requirements. “HUSCO" cyl- 
inders are: 

(1) Designed to insure concentricity of guides which are 

piloted from the same diameter 


(2) Adequately guided to prevent any bearing load against 
the packings—insuring full life of packings and safe- 
guarding against leakage 


(3) Provided with an adjust nut for take up on the packings 


“HUSCO" welcomes the opportunity to provide 
engineering assistance on hydraulic problems and 
in developing new hydraulic equipment 


Used on: 
Construction, Industrial, Material Handling and Agricultyral 
Equipment 


HYDRAULIC UNIT 
SPECIALTIES CO. 


Pumps ® Valves ® Cylinders 
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Twat 


Sludging 
Pump, valve and 
piston failures 


HILCO 


OIL FILTERS 





SERIES “R” FILTER 


0: contamination is one of the largest single 
causes of hydraulic equipment failure. Eliminate 
dirty oil with HILCO filters .. . 
clean by removing products of oxidation, acids, 


keep your oil 


sludge and moisture. Increase the life of your oil 
and cut costly downtime with HILCO filters. 


Years of experience and 
dependable service make 


HILCO your best filter buy. 


%& Recommendations at No Obligation 
FREE Descriptive Bulletin 


THE HILLIARD 
CORPORATION 


138 W FOURTH ST . ELMIRA, N.Y 





IN CANADA: — UPTON - BRADEEN - JAMES, LTD. 
990 Bay Street, Teronte — 3464 Park Avenue, Montreal 


i TE MTT TTT TTT aT SE 
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lished by the Cuno Engineering Corporation. Six 
series of standard models for flows between 18 
gpm and 900 gpm are illustrated and described 
with full specifications. Maximum operating pres. 
sures of standard units range from 125 psi to 
1000 psi. Features of the Micro-Klean design in- 
cluding graded density in depth, resinous im- 
pregnations of felting fibres and high porosity 
are described. Applications, standard dimensions, 
case histories and a selector chart, to be used asa 
guide in choosing the proper filter under normal 
conditions, are included. A full page of hydraulic 
data covering such items as viscosity conversion 
tables, hydraulic formulae, dimensional compari- 
sons (mesh, inches and micronic) and representa- 
tive micronic comparisons is included. 

Circle 45 on Reader Service Card 


AIRCRAFT ELECTRIC MOTORS ... A total 
of 22 models of aircraft electric motors are illus- 
trated and described in a new Bulletin No. 1535, 
just issued by U. S. Electrical Motors Inc. Motors 
described are 1/20 to 16 hp, high frequency induc- 
tion type, 3-phase alternating current, used for 
various controls in aircraft components. Many 
of the models include built-in gearing. Totally- 
enclosed explosion proof types as well as built- 
in brakes for instant stopping are also included. 








Now your EARS can "SEE 
those hidden troubles 





Most effective instrument ever developed 
for pin-pointing and identifying mechanical 
defects. Saves time and dollars tracking 
down troubles in bearings, gears, mechan- 
isms . . . detects leaks, knocks, piston 
slaps—any defects that make a sound. 

A precision instrument of Marsh qual- 


ity, sensitive to faintest sounds . . . Ask 
with handy probe and headband as 

illustrated. A remarkable tool, mod- for 
erately priced. 


MARSH INSTRUMENT CO. 
Soles offilicte of Jos. P. Marsh Corporation 


Dept. 19, Skokie, Mlinols —_— 
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Several illustrations show methods of testing 
aircraft motors under conditions that simulate 
altitudes as high as 80,000 feet. 
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To order your free copies of literature offered 
in these columns, use the convenient Reader 
Service Card. You'll find it bound between pages 
192 and 193. 











REMOTELY OPERATED VALVES ... Re- 
motely operated valves, designed for use when it 
is practical to place the relief valve in a normally 
accessible location or near other machine con- 
trols, is described in new catalog sheets just is- 
sued by Fluids Control, Inc. The remotely oper- 
ated valve is a pilot type relief valve with an 
internal pilot valve and provision for connecting 
one or more external pilot valves. The data sheets 
contain detailed information on use, operation 
and construction. Specific data on models avail- 
able, pipe sizes, dimensions, weights and rates 
are also included. 
Circle 67 on Reader Service Card 











HYDRAULIC and PNEUMATIC QUICK 
COUPLERS THAT DO THE JOB! 





Mode! 3000 


e Guaranteed not to leak 
e Amazing free area 

e@ Easy to couple and 
uncouple 

High quality—Low Cost 
Sizes: %", V2", ¥%" 


Pressure Ranges 
Model! 3000—Zero to 30,000 psi for 
burst. (for operating pressures up 
to 15,000 psi) 

Model 4000 and 5000—Zero to 
10,000 psi for burst. (for operating 
Pressures up to 6,000 psi) 

Models 4000 and 5000 easily con- 
verted to "Break-away" types by 
using our Break-away Clamp. 


Dust Pluqs and Caps available for 
Moae: 4000 all Couplers 





Please write for complete Literature 


Mode! 5000 


Pioneer Hydraulics, Inc. 
121 No, Ist S#, 


























October, 1953 Circle 144 on Reader Service Card 





THIS 








IS IT- 


The ATLAS Type “E” 
HIGH PRESSURE 
REDUCING VALVE. 


NO SHOCK 





Even at pressures as high as 6,000 pounds 
per square inch ATLAS Type “E”, shown 
here, handles the air, oil, or water without 
shock. 
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ASK 
FOR 
_ DATA 


Briefly, Type “E” redyces 
the highest initial pressures, 
including 6,000 psi, down to 
as low as 100 psi. It holds 
the set pressure closely de- 
spite changes on the inlet 
side. Tight on dead end shut- 
off. 


FOR HYDRAULIC 
PRESSES 


Type “E” is excellent for 
hydraulic presses. To take 
care of severe corrosion and 
abrasion the seat ring and 
spindle are STELLITED. 
The other internal parts are 
hard chromium plated stain- 
less steel. Spring loaded. Pis- 
ton balanced. Self-contained. 


FOR RELIEF 
SERVICE 


Type “E” is also available 
reverse acting for high pres- 
sure relief valve service. 


SEE LIST 


See list of other ATLAS 
products below. 


ATLAS ADE coran Y 





253 South St. 


Newark 5, N. J. 


Represented in Principal Cities 


Campbell Boiler Feed 
Regulator 
Temperature Regulators 
Valves 
Exhaust Control System 
Pressure Regulators 


Pump Governors 
Damper Regulators 
Back Pressure Valves 
——, — 
Control V: 

Float von 
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Post 
Scripts of 
Industry 


John Mestrezet 
J. MN. Fauver Company, Iac. 


Clark Langworthy 
The Parker Appliance Company 


F. R. Dickerson 
Geo. D. Roper Corp. 


The appointment of John Mes- 
trezat as a vice president has 
been announced by J. N. Fauver, 
president of J. N. Fauver Com- 
pany, Inc., 51 West Hancock, 
Detroit 1, Michigan. Mr. Mest- 
rezat was formerly a senior sales 
engineer for Fauver covering the 
Saginaw Valley area. He has 
served the company since 1944, 


Appointment of Clark Lang- 
worthy as chief engineer for in- 
dustrial hydraulic products of 
The Parker Appliance Company, 
Cleveland, Ohio, is announced 
by R. H. Davies, engineering 
manager. Parker, is expanding 
its efforts in the field of hy- 
draulic system components for 
application on machine tools and 
on mobile equipment. As a phase 
of this expansion Parker recent- 
ly acquired the Sundstrand line 
of hydraulic valves and pumps. 
These products now are manu- 
factured by the company’s new 
Industrial Hydraulics division. 
All engineering activity of the 
division, including production 
engineering and an extensive re- 
search and development pro- 
gram, will be directed by Mr. 
Langworthy. 


F. R. Dickerson was elected 
vice president and general man- 
ager of the Geo. D. Roper Cor- 
poration, pump division. He 
started his business career with 
Roper as sales engineer in 1936, 
became sales manager in 1948 
and general manager of the 
pump division in 1951. Stanley 
H. Hobson, president of the Geo. 
D. Roper Corporation, also an- 


News about people, manufac. 
turers and sales organization; 


nounced other organizational 
changes: C. R. Oehler, assistant 
treasurer and controller, was ap- 
pointed treasurer. B. R. Jensen, 
works manager and vice presi- 
dent of the ordnance division is 
now operations vice president. 
J. H. Makemson, vice president 
and treasurer, becomes vice pres- 
ident and general manager of 
the appliance division. E. C, 
Sorby, vice president in charge 
of appliance sales, is the new 
vice president in charge of trade 
and public relations. H. D. Wei- 
gel, assistant works manager for 
the appliance and ordnance di- 
visions, was named general man- 
ager of the ordnance division. 
C. A. Miller, assistant controller, 
was appointed controller. W. F. 
Hinz, assistant secretary, also 
becomes assistant treasurer. 


David W. Hopkins, executive 
vice president of R-S Products 
Corporation, Philadelphia, a sub- 
sidiary of S. Morgan Smith Co, 
York, Pa. has been appointed 
chief consultant for the Valve 
Division of S. Morgan Smith 
Company, with offices in Phila- 
delphia and York. 


A. R. Abelt formerly vice 
president in charge of field 
forces for Chain Belt Company 
of Milwaukee is appointed vice 
president—sales. George W. 
Woodland is appointed to the 
newly created position of man- 
ager of field forces for the com- 
pany’s industrial divisions. Gil 
bert J. Schuelke is now sales 
manager of the Chain and Trans 
mission division. W. C. Messit- 
ger is the newly appointed as 
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"| AIR CYLINDERS 
= These new T-J Cylinders save up to 40% in 
= mounting space—with streamlined design that 
0 eliminates tie rods. They're super rugged—extra 
ed high safety factor . . . solid steel heads . . . heavy 
Ive wall, precision honed, hard chrome plated, 
ith seamless steel body . . . leakproof cylinder head 
la- to body construction . . . heavy duty, hi-tensile, 

hard chrome plated piston rod. 

Available with the new T-J Super Cushion 
ice Flexible Seals which insure positive cushion 
Id with automatic valve action for fast return 
ay stroke. Many standard sizes and styles . . . for 
= pushing, pulling, lifting, clamping or control 
< jobs. T-] dependability. Write for bulletin 8152. 
me The Tomkins-Johnson Co., Jackson, Mich. TI 
"i fates Me 
es ony ive ny TOMKINS-JOHNSON 
iS- 3" diem. a RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS © 
in- 
4S- 
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Post Scripts of Industry 





sistant to A. K. Thomas, divi- 
sional manager of Chain Belt’s 
Construction Machinery divi- 
sion. R. V. Krikorian is appoint- 
ed to succeed W. C. Messinger 
as manager of the Ordnance di- 
vision. Roland V. Poisson, who 
has been assistant sales manager 
has been appointed sales man- 
ager, Baldwin-Duckworth divi- 
sion. 


Two sales departments of 
Monsanto Chemical Company’s 
Organic Chemicals Division 
have been combined into a single 
new department of Petroleum 
Chemicals and Functional Fluids 
Sales Division. The announce- 
ment was made by John L. 
Hammer Jr., general manager of 
sales for the division. He said 
that John W. Newcombe had 
been named manager of the new 
department. Two former sales 
groups which are now merged 


Continued 


will function as sections of the 
new department. The petroleum 
chemicals section will handle a 
tailored group of chemicals 
called oil additives and designed 
for specific automotive and in- 
dustrial lubricant applications. 
The functional fluids section will 
be concerned with the sale of 
nonflammable type hydraulic 
fluids for aircraft and industrial 
applications. John S. Harris has 
been appointed as supervisor of 
the functional fluids sales sec- 
tion. Harris succeeds Harold F. 
Shattuck, formerly manager of 
functional fluids sales, who will 
devote his time to tariff matters 
for the division. Harris will be 
assisted by Francis H. Langen- 
feld. 


The election of Chester A. 
Siver as vice president and gen- 
eral manager of engineering, 
Black, Sivalls & Bryson, Inc., 


Kansas City was announced by 
Kenneth W. Lineberry, presi. 





Joseph J. Samter 
Chicago Belting Ce. 


Joseph J. Samter has recently 
been appointed general sales 
manager of the Chicago Belting 
Company. He formerly was sales 
representative and district hy- 
draulic engineer for the Chicago 
division of the E. F. Houghton 
Company of Philadelphia. Mr. 
Samter replaces Kenneth B, 
Stiles who resigned to head his 
own business. 














An adjustable 


FLOW REGULATOR 


This newly perfected adjustable Flow Regulator holds at a 
constant rate even though the pressure fluctuates. 


The valve controls adjustably 
in one direction and permits 
uncontrolled return flow. 


The spring back piston in the housing is mounted in front 
of the adjustable screw. It carries a calibrated orifice; 
operates axially on change in inlet pressure so as to increase 


the throttling action. 


Four sizes, '/4, ¥%, 2, and ¥% inch. Overall length, 
4, to 7'/2 inches. Adjustable over a 50% flow 


range. Maximum pressure is 3000 pounds. 
Write for illustrated circular A 


WATERMAN ENGINEERING 
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Pneumatic Tools, etc. 


WRITE FOR 
LITERATURE 








The value of “M-B" Automatic 
Air Line Filters, Regulators and 
Lubricators is widely known for 
their effectiveness as a protec- 
tion to Air Valves, Cylinders, 


Kominent lber Acelaigs-2 


“M-B”’ Automatic Air Line 
FILTER, REGULATOR 
and LUBRICATOR Assembly 


, “Your ‘Sentinel of the Ak 
4 Line’ has been giving us 
very good service. We 
have had no complainis 
at all and | trust that we 
will be ordering more o 
them in the near future.” 


signed: A. E. Cranston, 5. 


PRESIDENT 


Cranston Steel Strapping ©. 
Oak Grove, Oregon 
Be 4 a PRODUCTS 


46 Victor Ave. 
DETROIT 3, MICHIGAN ‘ 
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Conrad H. Hoeppner has been 
appointed manager, electronics 
projects department of the W. 
L. Maxson Corporation, New 
York, N. Y. 


Addition of three engineers to 
the Cleveland, Buffalo and De- 
troit district sales of the Reli- 
ance Electric & Engineering 
Company is announced by E. E. 
Helm, sales vice president. 
These engineers, who already 
have taken over their new as- 
signments, are: Donald L. Peter- 
son in Cleveland, David H. Rush 
in Buffalo, and John E. Harger 
in Detroit. 


Appointment of Fred Kaiser 
as manager of the eastern region 
of Minneapolis-Honeywell Reg- 
ulator Company, with headquar- 
ters in New York, was an- 
nounced recently by Tom Mc- 
Donald, vice president in charge 
of sales. Arnold Michelson, who 
has been handling the regional 
manager’s duties, has been given 


additional duties and responsi- 
bilities as resident vice presi- 
dent. He will continue to make 
his headquarters in New York. 


Henry A. Roemer, Jr., presi- 
dent of Sharon Steel Corpora- 
tion, announced the appointment 
of Wilbur T. Blair as vice presi- 
dent and treasurer. 


Announcement of the appoint- 
ment of D. C. Sanford to the 
position of manager of the ap- 
plication engineering depart- 
ment of The Bristol Company, 
Waterbury, Conn., has been 
made by Harry E. Beane vice 
president-sales. Announcement 
is also made of the appointment 
of F. W. Borchers as general 
sales manager. 


Addition of five industrial 
sales engineers to the Parker 
Appliance Co. staff has been an- 
nounced by D. W. Holmes, vice 
president in charge of sales and 




























D. A. Cameron, industrial sales 
manager. The new men and their 
assigned territories are: Thomas 
Kramer Jr., eastern Pennsyl- 
vania; Robert B. Wilson, nor- 
thern New Jersey; John C. Wat- 
son, Philadelphia and southern 
New Jersey; R. Gurden Miller, 
Connecticut and Rhode Island, 
and Robert N. Boucher, Metro- 
politan New York area. 


Elevation of Brig. General 
Stanley E. Ridderhof, U.S.M.C., 
ret., to vice president of Rosan 
Inc., Newport Beach, Calif., was 
announced by Jose Rosan, presi- 
dent. 


The Satullo Company of 7635 
East Jefferson Avenue, Detroit, 
Michigan has been appointed 
representative for G. C. Wilson 
& Company of Chatham, New 
Jersey. The Satullo Co., which 
has a branch in Cleveland, Ohio, 
will cover sales in Ohio, Michi- 
gan and western Pennsylvania. 








Remove oil and moisture from com- 







PISTON RINGS 


SEAL THE WALL OF THE C 
THE GROOVE OF THE PISTON IN YOUR HY- 
DRAULIC AND PNEUMATIC APPLICATIONS. 


PROVEN IN THOUSANDS OF ORIGINAL 
EQUIPMENT AND REPLACEMENT APPLI- 
CATIONS IN ALL TYPES OF HYDRAULIC 
AND PNEUMATIC EQUIPMENT. 


Write for Literature and Chart on Recommended 








DOUBLE SEAL 


HYDRAULIC 


_ —_ 
¥ 


YLINDER AND SEAL 






















Pressed air swiftly . . . economically . . . 
safely. Most efficient aftercooler available. 
The secret? Inner-fins! Maximum heat trans- 
fer with minimum pressure drop. Sizes from 
1 to 15 HP. Write for free bulletin contain- 
ing complete specifications. 


¢ 


THE HEAT-X-CHANGER CO., Inc. 


BREWSTER - NEW YORK 
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Ring and Piston Groove Specifications. 


DOUBLE SEAL RING CO. 


2065 MONTGOMERY ST., FORT WORTH, TEX. 


FACTORIES IN 


NEW ROCHELLE, N. Y. 
MONTREAL, CANADA 


FORT WORTH 
LOS ANGELES, CALIF. 


sees 
SAS OMA AM 
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New quarters for the Los An- 
geles branch of the Durametallic 
Corporation of Kalamazoo, 
Michigan have been established 
at 4935 E. Olympic Blvd. Fred 
G. Robb, who has represented 
Durametallic on the west coast 
for over thirty years, will con- 
tinue as manager. The staff will 
consist of Earl Rogers, sales 
and service engineer, Rodney L. 


Continued 


Rothwell, recently arrived from 
the main offices in Kalamazoo, in 
charge of the service depart- 
ment, and Mrs. Laura Kreitz, 
secretary. 


Appointment of John F. 
Scherer as dealer sales manager 
of the Dudco Division, The New 
York Air Brake Company, Hazel 





BOOST 


Measures 
8%” wide x 9%” deep. 


PUMPS 


Boost 100 PSI. air pressure to 10,000 PSI. fluid pressure for $173.25 
(FOB Gardena, Calif.). Eight standard models for output fluid 
pressures of 1,000 to 30,000 PSI. Special models for lower or 


higher pressures. 


Applicable wherever low volume output at high pressures is 
the requirement. For oil or water service. Complete power pack- 
ages also available. Send for bulletins. 











30,000 PSI. 








/. SPRAGUE 


_Bngineering and_ale Loy. 


or 


1144 West 135th Street, Gardena, California 
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Park Michigan, has been ap. 
nounced by Borje Rosean, Dud. 
co sales manager. Scherer hag 
had long association with the 
hydraulics industry, most recent. 
ly with Ar-Ka Engineering, Ip. 
corporated, St. Louis, Missouri, 
a Dudco Division dealer, where 
he was manager of the air and 
hydraulic division. 


C. R. Hohmann 
Warner Division 
Detroit Harvester Company 


Cer! L. Kalitta 
Warner Division 
Detroit Harvester Company 


The promotion of Carl L. Ka- 
litta to chief engineer and C. R. 
Hohmann to assistant chief en- 
gineer of the recently acquired 
Warner Division of the Detroit 
Harvester Company was af- 
nounced today by J. Thomas 
Smith, Detroit Harvester Com- 
pany president as another move 
in the expansion program for the 
Warner Division. These appoint- 
ments were made by Jack P. 
Pedersen, division manager. 


Hufford Machine Works Inc. 
El Segundo, California, recently 
announced the formation of 4 
new Electronic Division of the 
company, according to J. A. Hel 





get, president. Located in a new, 
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nN an- 10,000 square foot plant at 2201 
Dud. Carmelina Ave., Los Angeles, 
T has officers of the new division are 
h the _¢. Washington, sales man- 
ecent- ager, B. J. McComb, chief engi- 
g, In- neer, and J. R. Frost, in charge 
SOuri, of government negotiations. 
where 

r and 


Henry C. Earle, Jr., has been 
appointed sales manager of The 
Annin Company, Los Angeles. 
Working out of Annin’s Los 
Angeles office, Mr. Earle will de- 
vote himself to outside distribu- 
tor contacts mainly in sales and 
application engineering. 


Chain Belt Company recently 
opened a new Philadelphia ware- 
house to serve the New England 
and Middle-Atlantic states. The 
warehouse occupies a new build- 
ing at 4125 Whitaker Avenue, 


Philadelphia. The building oc- destruction. Stroke to one inch maximum. 
cupies 15,000 square feet and Designed to meet J.1.C. spec- A. C. or D. C. models. 
houses the company’s Philadel- ifications. 


phia district sales office. William 
Sivyer, district sales manager 
will head the warehouse activi- 
ties. 
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Built better for longer service. Four to twenty pounds—push 
Shock mounted to reduce self- 
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Shock-absorbing bumpers cushion 


stroke, assure longer service life 


Silicon steel laminations give high 


efficiency 


Tempered steel spring absorbs vi- 


bration — holds assembly firmly 


in alignment 


Hardened beryllium-copper plun- 
ger guide reduces friction and 


wear 


Heavy Formvar insulated magnet 
wire on high flow point molded 
nylon bobbin 


or pull. 





Special solenoid problems engineered to your needs. 


N ROAD 


























produces and holds 


27,200 PSi 


Hydraulic Pressure 
(air required—100 Ibs. psi) 


Air-Hydro-Punip is the world’s 
finest pressure unit for rapid 
testing of Valves, Boilers, Pip- 
ing, Pressure Vessels. 


Sustains constant pressure on 









ed Rolls, Rams, Presses. 

it © Portable for site testing. 

n- e Water, Oil, Diluted Alkalis 
as and Acids can be used. 

n- @ Made of non-ferrous metals. 
ve e Fully automatic, holds any 
1e pressure indefinitely. 

t- ¢ Complete range of 34 models 
D single or double acting. 


High Pressure Control Valves 
to 30,000 p si Also Available 


WRITE FOR DETAILS 


DAVIES BROS. 


PUMPS FOR EVERY ENGINEERING NEED 


120 WALL STREET 
N.Y 


NEW YORK 5 
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On hydraulic presses 
of all types this Yarway 
Hydraulic Valve will 
give long life with 
minimum maintenance, 
Automatically regrinds 
its own sealing sur- 
faces. Small and com- 
pact. Easy toinstall 
and operate. 




























Yarway Single- 
Pressure Hydraulic 
Valves are made in 
straightway, three-way and 
four-way types; in five sizes for 
pressures up to 5000 Ibs. Also 
Yarway Two-Pressure Valves 
in two sizes for pressures up 
to 5000 Ibs. Write for Bulletin 
H-210. 


YARNALL-WARING CO. 
155 Mermaid Ave., Philadeiphie 18, Pe. 


: y oN 
Improved Type 


HYDRAULIC VALVE 
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Post Scripts of Industry 
























Alexander T. Daignault join- 
ed Westinghouse Air Brake 
Company on September 1, in the 
newly created office of vice 
president in charge of finance. 





Charles J. Betz 
Standard Pressed Steel Co. 


Raymond N. Gruber has been 
named director of marketing re- 
search at the Standard Pressed 
Steel Co., Jenkintown, Pa. 


Continued 


Charles J. Betz was advanced 
into Gruber’s former post of 
sales manager of the company’s 
Unbrako line of socket screw 
products. John W. Breitmayer, 
of the Unbrako sales staff, suc- 
ceeded Betz as assistant sales 
manager of the line. 


John W. Overbeke announces 
the formation of John W. Over- 
beke and Associates. The new 
firm will engage in aircraft and 
industrial hydraulic research and 
development consulting work. 
Offices will be established in the 
Blackstone Building in Cleve- 
land. 


The C. B. Herrick Mfg. Corp. 
of Cleveland, Ohio is building a 
line of standard equipment for 
automatic welding to be market- 
ed by dealers throughout the 





country. Clayton B. Herrick js 
president of the corporation: 
Willard C. Gunzelman is vice 
president of engineering and 
production ; Jack J. Jarms is vice 
president of sales. 


The Parker Appliance Co. of 
Cleveland announces that the 
operations of its subsidiary— 
Synthetic Rubber. Products Co, 
of Los Angeles—are being 
merged with those of Parker’s 
Rubber Products Division, 
Henceforth, the Los Angeles fa- 
cility will be known as the Rub- 
ber Products Division, Parker 
Appliance Co., 1538 South East- 
ern Avenue, Los Angeles 22, 
California. 


John M. Dolan, vice president 
and general sales manager of 
The Hydraulic Press Mfg. Co., 
Mount Gilead, Ohio has an- 
nounced the appointment of 
Dean M. Cochran as assistant 
sales manager. In addition to 








Use 
POWERMATIC 


AIR HYDRAULIC 


PUMPS 


For Safe, Positive, Accurate 
Pressures to 25,000 p.s.i. 


Size 92" x 14” high 
Weight 35 pounds 











Standard sizes range 
from 1/16” to 114”. 


os 
ws MOO Mag 


IZ 7 







porns 
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Distributors Inquiries Invited 


MDPOWERMATIC INC> 
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The air operated Powermatic hy- 
draulic pump is engineered for 
continuous service at maximum 
capacity without overheating or 
overloading. Provides positive vari- 
able pressure control. Streamlined 
—no protruding parts to catch or 
damage. Hundreds of uses—oper- 
ating rams, jacks, pipe benders, 
presses, hydraulic body and frame 
straighteners, lab testing, etc. 
Send for catalog and prices. 





ST. * AKRON 5, OHIO 
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ALLEN 
Tru-Round 
PIPE PLUGS 





CTURING COMPANY 
d 2, Connecticut, U. S. A. 




































the Board. L. B. McKnight was 


K is administrative sales activities, 
on; Cochran is also named manager’ elected to succeed Mr. Merwin 
Vice of Metalworking and Process as president and chief executive 
and Press Sales Division. H-P-M officer of the company. 
vice also has announced the appoint- 
ment of W. M. Truska, Jr. as 
European sales representative William M. Steffen has been 
for its new manufacturing center appointed general supervisor of 
of in the Netherlands. materials and process engineer- 
the ing for Northrop Aircraft, Inc. 
ae Republic Manufacturing Com- of Hawthorne. 
Co. pany of Cleveland announces the 
ng appointment of new distributors: 
r’s Florida Metals, Inc., 222 North C. E. Cleminshaw, executive 
i 12th Street, Tampa, Florida; E. vice president of Parker Aircraft 
fa- D. Sweetland Company, 405 Co., Los Angeles, wholly owned 
be Montgomery Street, San Fran- subsidiary of the Parker Appli- 
a cisco, California; Pace-Turpin ance Co., Cleveland, Ohio has 
. Company, 726 South Third announced the following promo- 
y Street, Salt Lake City, Utah; tions: F. E. Amon, has been 
a and Palmer Supply Company, named vice president in charge 
222 Westlake Avenue, North of sales. R. J. Trivison, has been 
Seattle, Washington. elected vice president in charge 
” of manufacturing. Warner B. 
” Two executive changes have McCarthy secretary-treasurer. 
: been announced by Chain Belt 
hi Company of Milwaukee. J. C. 
if Merwin has been elected by the The B. W. Rogers Company, 
i" Company’s Board of Directors having major facilities in Akron, 
: . to the position of Chairman of is expanding its Cleveland oper- 


ations to include warehouse fa- 
cilities to stock accessory hy- 
draulic equipment. This is part 
of a program to increase its fa- 
cilities by opening branch offices 
and warehouses in key industrial 
areas in Northern Ohio. 


William G. Hill has been nam- 
ed a sales engineer for General 
Dynamics Corporation’s Electro 
Dynamic Motor and Generator 
Division. Mr. Hill will serve in 
New England. 


Willard D. Squires, former 
assistant to the controller of the 
Westinghouse Air Brake Com- 
pany has been elected to the po- 
sition of controller to succeed 
George V. Myers who resigned 
to take another position. 


G. E. “Ed” Burks has been ap- 
pointed director of engineering 
of the Caterpillar Tractor Co. 
John E. Jass succeeds Mr. Burks 
as chief engineer of the Peoria 








The 
DARCOID 
COMPANY, <. 





Take advantage of our complete 

O-Ring service facilities. Comprehen- 

sive O-Ring stocks of Dash Numbers 6227, 

6230 and 6290 Series to meet specifications MIL- 

P-5516 and MIL-G-5510 immediately available to meet 
your immediate and long range requirements. 








| COMPACT DEPENDABLE @ EFFICIENT 





Double acting hinge mounting BHEW hydraulic cylinder. 


CICIGAL] HYDRAULIC cyLINDERS 


It's easy and practical to use BHEW hydraulic cylinders in 
your applications. Accurately honed barrels, hard chrome- 
plated rods, small O. D. and any type mounting desired are 
BHEW cylinder features. All types and sizes available in 
standard and special O. E. M. designs. BHEW makes single 
and double acting, high and low pressure cylinders with 
cup-type, ring-type or O-ring construction. Send specifica- 
tions of your requirements. 


Pressure Operated 
Hydraulic Flow Con- 
trol Valves, for lift 


trucks, eliminate surge as load starts 


Write or phone for design and in- 
stallation data and O-Ring Catalog 





Authorized Distributors for the Goshen Rubber 
Company on ail Specification Molded Parts. 


145a Sixth Ave. New York 13, N. Y. 
Phone Algonquin 5-1393 
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down. Load weight controls rate of des- 
cent, full speed raising and empty fork 
travel. Write for details. 


BenTON HARBOR ENGINEERING Works 


BENTON HARBOR, MICHIGAN 
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Post Scripts of Industry Norgren Co, Hansen Mfg. Com. 
pany, and Valvair Corp. Head- 


Continued quarters for this new company 


/ are at 106 Miln Street in Cran. 
plant. Paul B. Benner becomes _ ters in Atlanta. It was also an- ford, New Jersey. Frank F. 


assistant chief engineer at the nounced that Malcolm B. Roach, Blakeslee and Harold F. Verona 
Peoria plant with supervision sales engineer, has been appoint- ave ‘Miledd’ it ‘Sem P 
over design of motor graders’ ed assistant manager for the rete oth ties ts ip eld 
and wheel tractors. Carl L. Kep- southwestern district with head- ea Ey dae wide 
, : ‘ : experience in the pneumatic 
ner becomes assistant chief engi- quarters in Dallas. field 
neer with supervision of earth- ‘ 
moving equipment now manu- 
factured at the Joliet plant. 





Modernair Corporation’s fac- 
tory application and service 
staff has been augmented by the 
recent association of Robert W. 
VeHorn, formerly of the Rucker 
Company. Mr. VeHorn will be 
serving the Pacific Northwest 
and Rocky Mountain states as 
direct factory representative. In 
the eastern states area, Sam D. 
Eubanks, formerly of the A. J. 
Bayer Company of Los Angeles, 
will operate as direct factory 


New York Belting and Pack- 
ing Co. has announced three 
changes in its district sales or- 
ganization. William I. Butler, 
manager for the southeastern 
district, with offices in Memphis, 
has been named district manager 
for the east central states with 
offices in Cleveland. His current 





post will be filled by William W. K. ri — oo representative, from a perma- 
Conard, former district manager nent eastern resident location. 
for the southeastern states with William W. Burke has joined 
L. H. Gilmer Co. before it merg- Kenneth E. Knotts, formerly factory sales department. Other 


ed with New York Belting and sales manager of Valvair Corp. organizational changes include 
Packing Co. a year ago. Mr. has formed the K. E. Knotts Harold R. Tucker as office man- . 
Conard will make his headquar- Company representing C. A. ager; Shannon Murphy as pro- 


AIRCRAFT GET THESE FEATURES 


IN ALL YOUR FUTURE 


VALVES GgZziz yas 


BUILT TO 
AN STANDARDS 


Standard AN5829-2 Instrument 
Vacuum Control Valve and AN6204 
Hydraulic Bleeder are built to AN 
specifications by Republic. Two 
Republic Hydraulic Bleeder Valves, 
No. 152 and No. 153, are of rising 
stem design, and are built for work- 
ing pressures to 3,000 psi at tem- 
peratures from —65° to 180°F. 








Hydraulic Air and low 


High Pressure 1 Pressure Hydraulic 


* Centrifugally Cast Cylinder Bodies * Compact — No Tie Rods 

* Cast Steel or Semi-Steel End Caps % Extra heavy walls of selected tubing 

% Cast Iron Piston with Automotive % Metal to metal assembly preloods 
Type Rings piston cups 


# Leakproof Packing. “O” Rings | x Automatic rod packing requires no 
in each end cap take-up. Seals under pressure 











pee: ere byey — a + *% Adjustable Port Location % Aluminum alloy piston with steel 
needle, globe, check, relief, plug, and ANS829-2 te Fixed Cushions Standard Constructi cup retainer 
special valves, of aluminum alloy, Instrument Vacuum — Adjustable Cushions Optional % Extra long rod guide 
stainless steel, and brass. Control Valve HYDRO-LINE CYLINDERS CONFORM TO J. 1. C. STANDARDS 
Write for complete catalog and nearest distributor. F R E E A d di ° 
> itional Data 
CHECK REUEF PLUG GLOBE NEEDLE ‘ vedi ' oe sia included in this 
Pe i Se ys Bs catalog. Write for your copy today. Ask for bulletin 350. 
vs . HYDRO-LINE MFG. CO. 










705 19th Street 
ROCKFORD, ILLINOIS 


th REPUBLIC MANUFACTURING CO. 


1930 WEST 77TH STREET * CLEVELAND 2, OHIO 


Hydro-Line 
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duction control and purchasing ; 
Michael Nolan as plant foreman 
and Marvin D. Combes recently 
of California Research and De- 
velopment, in charge of engi- 
neering and product develop- 


ment. 


H. R. Wilson, a sales repre- 
sentative in Indianapolis district 
office of Allis-Chalmers general 
machinery division since 1948, 
has been named manager of the 
company’s Rockford, IIl., branch 


office. 


Everett Gravenhorst has join- 
ed the Glenn L. Martin Company 
as hydraulic design engineer. He 
came to Martin from Air Associ- 
ates, Teterboro, N. J. where he 
had been supervisor of hydraulic 
engineering since 1948. 


Republic Aviation Corpora- 
tion has announced the appoint- 
ment of Ernest Wenigmann as 
factory superintendent and 
Ralph Bonafede as assistant to 
the factory manager. Both men 
will be concerned with produc- 
tion of the F-84F Thunderstreak 
and the RF-84F, a photo-recon- 
naissance version of the swept- 
wing fighter bomber. 





J. J. McCarthy 
Warner Division 
Detroit Harvester Company 


Appointment of J. J. McCar- 
thy as east coast sales manager 
of the recently acquired Warner 
Division of the Detroit Harves- 
ter Company was made by J. 
Thomas Smith, Detroit. Harves- 
ter president. Mr. McCarthy was 


October, 1953 


appointed by Jack P. Pedersen, 
division manager. 


Tube Turns, Inc., Louisville, 
Ky. has established a branch 
plant in Houston, Texas. The 
plant, in charge of W. B. When- 
thoff, is at 7120 Katy Highway. 


Ray Kensel has been named 
district sales manager for Cleco 
Air Tool Division of Reed Roller 
Bit Company for the Detroit, 


Cleveland, Cincinnati, and In- 
dianapolis area, replacing B. O. 
Stoothoff who has resigned. 


A. B. Capron, formerly chief 
engineer, has been named assist- 
ant works manager in charge of 
the tube mills and engineering, 
and Newell Hamilton, formerly 
superintendent of the steel mill, 
has been appointed manager of 
steel operations in the Tubular 
Products Division of The Bab- 
cock & Wilcox Company. 
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A MILLION PORES 
are present in a 4” diam. 
stone—used in a %" size 
unit. 





are YOURS 





(THE ORIGINAL) 
POROUS 


STONE 


if you use.. ‘\ 


UNIVERSAL 






at 8 Fea TT & RS 


IN YOUR COMPRESSED AIR LINE 





turbi 







TWO STONES —2” 
in thickness but of 
varying diameters 
to fit different filter 
sizes—supplied with 
each Filter unit. 


for escapa 


frequent 
to 


Employ centrifugal action to 
by Pm 
and water from pressed 
J air and a minutely porous 
cyemens stone to remove 
final traces of condensed 
water and oil. 
They actually FILTER the air 
through the innumerable 
zig-zag pores of the stone 
of the tiniest particles of 
extraneous matter. 
They're the EASIEST Filters 
to s 


the other three, without dis- 
the piping, and re- 


move stone 
in oil solvent. The stones last 
duced to a minimum. 


they INSURE 
OIL-FREE COMP 


Designed so that flow of air i 
filter stone. When air is shut o 
in drawing condensation and oi 
e through drain, h 

anging. Universal 

every type of industry. 
The ORIGINAL Porous 
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UNIVERSAL FILTER CO.,INC. 


7021 MANCHESTER e ST.LOUIS 17, MO. 
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THIS 
COUPON 
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Post Scripts of Industry 





Lt. (j.g.) Carl W. Beck, who 





Appointment of Paul J. Papa- 
nek as eastern district manager 
for Marquardt Aircraft Co. was 
recently announced. Mr. Papa- 
nek will headquarter and be in 
charge of Marquardt’s Dayton 
office. 





Frank X. Casone 
James L. Entwistle Co. 


Frank X. Casone has recently 
been appointed director of hy- 
draulics and pneumatics for 
James L. Entwistle Co., Provi- 


. was with Lytle Engineering 
Continued Company, Cleveland, Ohio, from 
1947 until his recall to active 
dence, R. I. Mr. Cascone has _ military service in March, 1952 
charge of the design, product has been discharged from the 
development, research and sales Navy and has rejoined Lytle 
of all fluid power components Engineering. 
and equipment. He is presently 
chairman of the Education Com- 
mittee of the National Fluid 
Power Association and is also 
secretary of the cylinder group 
of this association. 


Greer Hydraulics Inc. has 
completed negotiations with the 
New York Port Authority to 
permit construction of their new 
plant to be located at Idlewild 
Airport. The 155,000 square feet 

A new industrial expansion total area all under one roof will 
program is underway at the be divided up with 130,000 uti- 
Mattoon, Illinois plant of the lized for manufacturing and 25,- 
Young Radiator Company. 000 set aside for office use. Hugh 
Home offices and main plant of | Lehnacker, vice president, man- 
the heat transfer concern are lo- ufacturing, estimates that the 
cated in Racine, Wis. Construc- plant will be ready by March. 
tion began with ground break- 
ing ceremonies conducted late 
in June of this year, in which Fred T. Miller vice president 
company president F.M. Young _ of Adel Division, General Metals 
participated. The new construc- Corporation has announced a 
tion involves 20,000 square feet, change in location of the Adel, 
one-floor structure adjoining Eastern, Mineola, Long Island, 
parent buildings in Mattoon. New York engineering office. 
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® Flexible Hydraulic Control 
Lines. 

® High Pressure, Wire Braided 
Hose Assemblies Withstand 
Flexing, Vibration and High 
Pressure Surges from 800 to 
5,000 P.S.I. 

® Hose Thoroughly Resistant 
to all Hydraulic Fluids. 

@ Carlyle Hydraulic Hose 
Assemblies are Fabricated to 
Exact Pressure, Length and 
Coupling Requirements. 

@ Shipment of Hose Assem- 
blies are made Same Day 
Order is Received. 


* Send for Hose 
Assembly Catalog. 
Available upon 























We know hydraulics. 
We want you to know us. 
Let us help you with your 

hydraulic problems. 


SERVICE - REPAIR 
Circuit Installation 


Power Units 
Pumps Cylinders Valves 
Tube Fittings Tubing 
Fabricated Tubing 
Hose Hose Assemblies 
Filters  FillerCaps Screens 
Oil Level Gauges 
Pressure Gauges 














We earnestly solicit 
your inquiries. 


HYDRAULIC SERVICE CO. 


520-22 Cottman St., Cheltenham, Pa. 


CARLYLE RUBBER COMPANY INC. Phone—Fidelity 2-5445 (Phila.) 


62-64 Park Place, New York 7, N Y. © Di-qby 9-3810 
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New address is 290 Old Country 
Road, Mineola, L. I., New York. 
J. Perry Barker will continue to 
be in charge as eastern repre- 
sentative assisted as in the past 
by E. M. Storer, Jr., as sales 
engineer. 





Don T. McKone, Jr. 
Aeroquip Corporation 


Aeroquip Corporation of Jack- 
son, Michigan, has recently add- 
ed to its operating and storage 
facilities with the purchase of 
the Sterling Electric Motors 
plant in Van Wert, Ohio. Don a 
McKone, Jr., formerly assistant 
general manager of Aero-Coup- 



























Circle 150 on Reader Service Card 
ling Corporation, Aeroquip’s 
west coast subsidiary, will head 
the Van Wert plant as general 143404, 08 
manager. The new plant con- 
tains 45,000 square feet of space. | Sa 
Concurrent with the Van Wert Oo RING EXTRUSION 
announcement, Aeroquip also 
announces the addition of ap- 
proximately 5500 square feet of THE RE/D WAY 
floor space to the Aero-Coupling om 

lant in Burbank, California. wm. 
' (= Teflon 
BACK-UP 


RINGS 
To provide more space for 


their expanding operations in 
the Rocky Mountain area, Alta 
Engineering Company, has 


; This Not This 
moved from 11650 Montview 
Boulevard to 1988 Nome Street, REID 
‘ ioneer in chemically-inert 
Aurora, Colorado. Aurora is a mp oat nn ano, fimn to re 
. eflon, introduce carfing to reduce 
suburb of Denver. Alta Engi- gap and prevent marking or distortion ehi 
neering Company continues to O-Ring. * Ne ly designed i 6s BOTH 
> : 4 ° . piston groove diameter and rod diameter 
specialize in fluid power equip- SMe viel lacre’ aktuewte: heat tian 
ment sales. Paul Locklin heads Much lower coefficient of friction. * Non- 
i corrosive, long-wearing, self-lubricating. * 
this mes oc 4 Withstands -100 F.to 500 F. * MANDREL- 


packed to maintain dimensional accuracy 


prevent tangling | types spiral spiral 


even-cut; split; solid. * Write today 

American Engineering Com- 
pany, Philadelphia, Pa., an-| PSS 0UNqp Bailing 
nounces that W. C. Miles has 3715 Santa Fe Aver 
been appointed assistant general 











Up to 5 times 


faster response 
with 
NEW CONOFLOW 
PNEUMATIC 


CYLINDER MOTORS hydraulic 
Sos pressures 

t 
| THROTTLING CONTROL Be Sve 





The Biggest PLus LAGI 


in Cylinders 


For 






3000 p.s.i. 
They're sturdy—dependable—economical 


The New B-50 Series of pneumatic cylinders for throttling control Use the hydraulic cylinder that mits head rotation to any 





service operate on air pressures up to 100 psig and are capable of repo- 
sitioning accuracies of 1/500 part of total stem travel. Simplified one- 
piece piston construction features graphite impregnated “O" ring seals 
and a piston positioner integrally mounted in the head plate. Extra 
sensitive, speedy and stable—because of minimum friction and pre- 
cisioned aluminum design. 

Many applications include positioning electrical components, variable 
speed drives, rubber pinch valves, etc. Available in 4", 6" and 8" 
diameters with 3" and 4" stem travels. Furnished complete with cushions 
loading regulator and gauge, fully piped, ready for installation. 


CONOFLOW CORPORATION 
2100 Arch St., Phila. 3, Pa. 
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will always give you plus per- 


@ Pressure ring design per- 


o A 8s 





*_ixe-” ; 2228 Bellevue Ave. 


pipe location. 


formance in your equipment. © Precision fitted piston rings 
Designed 0c NEPTUNE. __ prevent by-pass while offer- 
POWER PLUS cylinders are a eperap tite ise or 
available in seven standard ® = Tocet > 
mountings—series 1500 for oil self-a rida. ; ns 
and water pressures to 1500 — ar" Page vonage er 
p.s.i.—series 3-1500 for pres- anc guide ter putes ree, 
Write for bulletin 5-50-AH. sures to 3000 ps.i. @ Single or double end rods, 
@ Bores from 1 to 24 inches with cushion. 
—Strokes to 18 feet. @ Other series available for 


air pressure. 


’ ’ . Write for Catalog AH 
@» NEPTUNE-POWER PLUS PRODUCTS CO. 


Detroit 7, Michigan 
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Post Scripts of Industry 





manager. Mr. Miles has had ex- 
tensive experience in the engi- 
neering field, especially in tool 
and jig design and production. 
He was formerly assistant to the 
vice president of manufacture at 
the Martin Aircraft Company 
and recently has been vice presi- 
dent and general manager of 
Skyline Corporation. 


Henry W. Fritz has been ap- 
pointed mid-west sales manager 
for the Quijada Tool Division 
of Gaines-Collins, Los Angeles. 


T. O. Poe, president of Poe 
Company of Detroit, has an- 
nounced the signing of a dis- 
tributorship agreement with 
Worthington Corporation of 
Harrison, New Jersey. The 
agreement authorizes the Poe 
Company to sell, install, and 
service Worthington’s line of 
vertical turbine pumps. 


Continued 


The Heat-X-Changer Co., Inc. 
of Brewster, N.Y. has announced 


the appointment of G. M. Lov- 


sted and Co. Ltd., Vancouver, 


B.C. as Canadian industria} 
products sales representatives 
in the Province of British Co. 
lumbia and the Yukon Territory, 
Gordon W. Vennels, vice presi. 
dent and general manager, heads 
a sales staff of seven for the Loy. 


sted Co. 





THE 


MARKET PLACE 





Classified Ad Rates 


Rate for “Positions Wanted” ads 
is $5.00 per column inch. For all 
other classifications, $20.00 for 
the first column inch and $15.00 
for each additional inch. 











FOR SALE 
Due to ill health 


Well equipped leather packing busi- 
ness established sixteen years, all 
types up to 10 inch. Will lease or sell 
building. Unlimited opportunities for 
a man with ambition and the know 
how. Box 10253 

APPLIED HYDRAULICS 


A prominent Cleveland, Ohio man. 
ufacturer is actively seeking engi- 
neers who wish to permanently as. 
sociate with a progressive leader in 
the hydraulics and fluid system field, 
Some of the excellent openings are 
in: 


PRODUCT DESIGN—Experience ip 
Hydraulic equipment design and 
complete follow-up. 


APPLICATION ENGINEERING— 
Experience in design of Machine Tool 
Hydraulic Control Systems. 


PROJECT ENGINEERING—Expe- 
rience in design and development of 
Hydraulic Pumps or Machine Tool 
Hydraulic system valves and other 
components. 


TOOL DESIGNERS AND DRAFTS- 
MEN—Salary commensurate with 
ability; many company paid benefits. 
Please write giving full details of 
experience; education, and salary re- 
quirements to Box 10153 APPLIED 
HYDRAULICS. 





HYDRAULICS 


@ HYDRAULIC AND PNEUMATIC CYLINDERS 
@ FOUR WAY VALVES, COUPLERS AND PUMPS 
@ STANDARD PRODUCTS OR BUILT TO YOUR 


SPECIFICATIONS 


@ OUR REPUTATION IN THE AIRCRAFT 
INDUSTRY IS YOUR GUARANTEE OF 


A PRECISION PRODUCT. 


FOR HYDRAULICS— 


THE DUKES COMPANY IS YOUR 


ANSWER! 


CHICAGO 
e Diversey 8-6326 
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Write for Complete Details about AIRMATIC Products 
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Frank S. Schindler has been 
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INSIDE - OUTSIDE 
wEwW MIER CALIPERS 
German made by one of Europe's leading spec- 
ichists in precision tools. 


MICROMETERS — 0” to I" in 1,000ths. 
Hes lock-nut & ratchet . 


STAND MAGNIFIER 
Handy stond mognifier with 
universal odjustments. Over- 

all height: 6". Hos powerful, 

clear mognify ing lens. : 


MAGNETIC =—INOIC, 
OLDER... 
A time saver for precision checking 
Magnetic bose fits curved or flat sur- 
foce. Hos 45-50 Ib. pull. Stainless 
ee Ov, cot mounted in 
socket permits 
universal settings 3.95 
Note: We heve complete tine of ine 
depth gouges, inspec- 
inrers, etc. 
WRITE TODAY 
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will operate on 6 or 12 volts. 


clipse (110 shaft RPM) 





ELECTRIC 
ACTUATORS 


@ device needing controlled 2 way oct 


CTU-2 — Foote Lineor Actuator — 

24 volt, OC, 8500 RPM, EHP = 4” bore; 18” stroke; 
series wound motor. 4'4"' stroke in 134 sec. 
Compression and tension loods up to 750 tbs. 


Cc 1.5 in 
‘op., 1.5 cu. in per 
complete cycle “273 


A-5 VICKERS = 10” 

WE. (306 shaft RPM) die. Boll type. Built to 24.156 

clipse (130 shaft RPM) / stend 2000 P.S.1. — 
we CA 


Hundreds of ect Gives 20,000 Ih, thrust (push or pull) 
> i a eave Wer xy ceneanind using 1500 PS! line pressure as obtcin- 
ion. , closes, roi lower ed from ow hydrovlic punps. Will pro 
2S page  giper Became duce up to 40,000 Ib. thrust with 3000 
PSI. Can alsobe used on low pressure clr systems. 
length. ideal fer rox 


form — shop machinery. 





pres 








Here's The New Gre-Sen 


Hydraulic 


=o] DIFFERENTIAL RELIEF VALVE 


ONLY = see 


Another Gre-Sen 
Quality Product 

at Mass Production 
Prices. 


Features 


% Hardened Steel 
Plunger and Seat 


% Smooth Operating 


% Light Spring Has Long 
Life and Low Stress 


% Grey Cast Iron Body 


Pressure Regulating Screw 


Adjustable micro switch for limits of 95 
wovel. Overall Ingth., retracted 11°" 722 
we ays era aang of Ach 


230 Po. CATALOG 
ee 1000’s of items fer vous duty. 3000 Ibs. intermittent. 

ie lc, Spertamen, ete, Seve Will lift or push up te 1100 Ibs, 
on Mochine Tools, Hydreuilcs, Pumps, we pk ever popes Hydrovile Cylinders, Velves, 


= Velves, Hand & P. Tesla, tnctre: 
S Cn mente, oe, Send oye _ coder? Pumps, Accumuletors, Hond Pumps, Meters, Hose, 


PALLEY 2263 E VERNON AVE. 


SUPPLY CO, Fate 


Ne. 3 HYDRAULIC CYLINDER 
Double ection. Bore is 1” ~ Shaft 4”. Hos 
stroke of 24" to 4". Stroke con be odjusted 
with internal sleeve stops. Overall length is 
8%"". Will take 1500 tbs. contin- 
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Series D.R. Retiet Valves cre available in three pressure 
ranges. 
Mode! D.R.—75-A—Pressure Range— 100 to 500 P.S.I. 
Mode! D.R.—75-B—Pressure Range— 500 te 1250 P.5S.l. 
Model D.R.—75-C—Pressure Range—!250 to 2500 P.S.I. 
Write for Literature 


GRE-SEN MANUFACTURING CO. 


628 Colfax Ave. N. Dept. H-103 Minneapolis 11, Mina. 
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Functions and Applications 
of the Greer Accumulator 





PORTLAND PIPELINE CORPORATION engineers no longer worry about the 
problem of pump pulsations since Greer accumulators were installed on their equip- 
ment. Pressure surges from reciprocating pumps were rendered harmless. See below. 


How Greer Accumulators 
Reduce Pump Pulsations 





PROOF POSITIVE! Hydrauliscope photo- 
graphs, taken before and after the installa- 
tion of Greer accumulators, give conclusive 
evidence that pump pulsations were re- 
duced more than 67% for Portland Pipeline 
pumping equipment. Write or call Greer 
now for special Bulletin 500 that gives 
complete technical data and diagrams on 
pump pulsation problems and corrections. 


Greer Hydro-Pneumatic Accumulators 
have many other diversified functions 


(1) Pressure storage cham- 
ber for main, auxiliary and 
emergency power (2) Press- 
ure-volume compensator for 
leakage and temperature 
(3) Dispenser of fluids and 
lubricants (4) Transfer- 
barrier for fluids and gases 
(5) Shock absorber for line 
shock and pump pulsation. 
Precision engineered to 
make any hydraulic system 
better! Complete data and 
diagrams in Brochure 301. 
Write for your free copy. 


u.é. PATENTS UNDER OLAER LICENSES 





Actual hydrauliscope tests 
prove pressure surges can 
be reduced as much as 90% 


The most common cause of pipe- 
line and hydraulic system failure 
can be traced to the dangerous pul- 
sations of reciprocating pumps. A 
positive remedy for this hazard is 
the versatile Greer Hydro-Pneu- 
matic Accumulator. 

This compact power package, 
with its unmatched ability to absorb 
shock, renders pump pulsations 
harmless. The result is a smooth, 
steady flow of fluid so vital to effi- 
cient hydraulic operation. 

Are you troubled with a pump 
pulsation problem? Then let our 
experienced hydraulic engineers 
demonstrate how costly downtime 
can be avoided, how performance 
and production can be improved, 
how equipment can be given longer 
life with the installation of a Greer 
accumulator. Write or call today. 





Greer Hydraulics Inc. 454 Eighteenth Street, Brooklyn 15, New York 


Field Offices: 1908 West Cermak Road, Chicago, Illinois * 25 South Main Street, Dayton, Ohio 


2832 East Grand Boulevard, Detroit, Michigan *¢ 


and sales representatives in all principal cities 
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Important News of Aviation 
& Industrial Test Equipment 





Pratt & Whitney Aircraft tests Holley fuel control with test stand shown above. 
This like other equipment on this page, was designed and built to order by Greer Hy- 
draulics in close collaboration with Pratt & Whitney Aircraft and Greer’s special staff. 





To test fuel pressurizing valves, Pratt & Whitney Aircraft uses test’ stand above, 
designed and built by Greer to Pratt & Whitney specifications. In addition to this 
designed-to-order equipment, Greer produces an entire line of standard test machines. 





After-burner fuel control is checked on this 
Greer test stand. Aircraft manufacturers like 
Pratt & Whitney Aircraft know that Greer equip- 
ment means highest order accuracy and depend- 
ability. The stands are designed and built by 
men with many years of experience in this very 
specialized field, Call or write Greer today to 
help solve your test and maintenance problems. 
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AND CATALOG TO 


Nation-wide sales 
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{ AN-6231-A) 


Dirt means down-time for your 
hydraulic equipment! Dirt means 
damage to packings, cylinder walls 
and internal parts. STOP LOST 
PRODUCTION due to constant re- 
placement of packings. Keep dirt out 
with HYDRO-WYPE Scraper Rings, 
and you keep your equipment at peak 
efficiency longer. HYDRO-WYPES 
are precision-made for the precision- 
fit that keeps piston rods clean for 
more than 2,000,000 cycles—and at 
low cost, too. They meet or exceed the 
requirements of MIL-S-5049. Check 
these HYDRO-WYPE features: 


Sharp, clean scraping edges! 

99% to 99.5% rod contact! 
“Pre-Stressed"’ for controlled break- 
out friction! 

Approved Specification MIL-S-5049! 
Precision-fit! 


HYDRO-WYPES are widely used 
today by manufacturers of machine 
tools, aircraft and marine equipment, 
power steering units, railroad and 
road-building equipment, farm ma- 
chinery—in all types of hydraulic 
and mechanical components. 


Look for the HYDRO-WYPE decal 
when you buy hydraulic and pneu- 
matic equipment. You can tell the 
quality of a product by the company 
it keeps. 


- ats S O 4217 North Main Street, 


Dayton 5, Ohio 


in Hydraulic and Electrical Equipment. 
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A BORG-WARNER 





* 
“ t ful tom-built A.C D.C 
“ Compact, powertul, custom-built A.C. or D.C. 
9 . 
4 
' | motors for ELECTRONICS and ELECTRO-MECHANICS 
5 
9 
4 Wherever you need electric motors for maximum H. P. for operating speeds up to 15,000 R. P. M. 
power in minimum size, Pesco has the basic co-ordi- Special, high-altitude design will operate from -65° 
nated frame sizes and power elements you'll require. to + 165° F. 
7 Pesco high-frequency A.C. induction motors, squir- 
7 For example—Pesco motors are now in use for: rel-cage type, are built in a series of 5 co-ordinated 
3 cooling (blowers for electronic equipment), tuning frame sizes to meet horsepower requirements of .01 
4 (radios and automatic finders), scanning antenna to 9.0, at 400 cycles per second. 
. (civilian and military), antiaircraft radar fire control, Motors in these frame sizes can be built for your 
as well as pump drives and mechanical actuators. specific frequency, using standard parts to obtain 
By using standardized parts in a series of six co- the speed and power rating desired. Consult our 
3 ordinated frame sizes, Pesco can provide you with Engineering Department concerning your require- 
: electric motors for electronic applications with volt- ments. Strictest confidence—and no obligation, 
9 ages from 6 to 120 volts D. C.; from 1/100 to 6 of course! 
3 
5 
0 
5 
BORG-WARNER CORPORATION 
24700 NORTH MILES ROAD . BEDFORD, OHIO 
3 
7 
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Under His Foot, the Live Grenade 


T HE MACHINE GUN belonged to E Company, 
Second Battalion, Seventh Marines. It was un- 
der the command of Technical Sergeant 
Robert Sidney Kennemore. 


It was busy. For on this Novmber night 
fanatical Red masses were swamp- 
; ing Marine defense positions 
AY north of Yudam-ni. 


Fighting was close and desper- 
ate. Fifteen yards in front of the gun, a Red 
soldier raised his body briefly and sent a gre- 
nade into the air. It landed squarely among 
the crew. In a split second, Sergeant Kenne- 
more had covered it with his foot. 


There was a violent, muffled explosion, but 
not a man was hurt. Not a man except Ser- 
geant Kennemore. He had given both his legs 


Peace is for the strong! For peace and prosperity save with | 


U. S. Defense Bonds! 


The U.S. Government does not pay for this advertisement. It is donated by this publication in cooperation with the 
Advertising Council and the Magazine Publishers of America. 


APPLIED HYDRAULICS Magazine 





Technical Sergeant 
Robert §. Kennemore, VSUC 
Medal of Honor 

























i 
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to save his comrades’ lives. 


TIRES 


“When I was on active duty,” says Sergeant 
Kennemore, “I sometimes wondered if people 
back home cared as much about stopping Reds 
as we did. Now that I’m a civilian, I know 
they do. And one proof is that so many of my 
neighbors are investing in E Bonds for out 
country’s defense. Believe me, I know how im 
portant that defense is. So I’m investing too, | 


1”? 


just as I hope you are! 
* * * 


Now E Bonds pay 3%! Now, improved Series & 
Bonds start paying interest after 6 months. And 
age 3% interest, compounded semiannually when 
to maturity, Also, all maturing E Bonds automatically 
go on earning—at the new rate—for 10 more years. To 
day, start investing in U. S. Series E Defense Bonds 
through the Payroll Savings Plan; you can sign up @ 
save as little as $2.00 a payday if you wish. 









